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The First Meeting of the Second Half of the 66th Session of the Royal 
Aeronautical Society was held in the rooms of the Royal Society of Arts, 18, John 
Street, Adelphi, London, W.C.2, on Thursday, January 8th, 1931, when a paper 
on ‘‘ Some Aspects of the Design of Sea-Going Aircraft,’? by Mr. A. Gouge, 
B.Sc., F.R.Ae.S., was read and, discussed. Colonel the Master of Sempill (Past- 
President of the Society) was in the chair, and conveyed to the meeting the 
apologies of the President (Mr. C. R. Fairey), whose absence was due to the 
fact that he had had unexpectedly to visit Belgium. 

The Cuarrman: Mr. Gouge was General Manager and Chief Designer to the 
pioneer firm of Messrs. Short Brothers, and his work in the design and produc- 
tion of float seaplanes (of which the Valetta was the largest yet produced in 
this country) and flying boats was well known, so that he needed no introduction 
to such an audience. 


Mr. Gouce then read his paper. 


SOME ASPECTS OF THE DESIGN OF SEA-GOING AIRCRAFT 
BY 
A. GOUGE, B.Sc., F.R.AE.S. 


The subject I have to talk about this evening is one on which many pre- 
vious papers have been read before this Society, so I am afraid I must ask you 
not to expect much original material from me. Practically the whole of the 
material I have gathered together is the result of practical experience, and from 
this point of view I hope it will prove interesting. 

During recent years considerable development has been done and good pro- 
gress made with both the design and operation of big flying boats. Also, the 
Schneider Cup races have caused a considerable amount of research work to 
be done on the development of twin float seaplanes, particularly with regard 
to taking off the water at very high speeds and also to the air resistance of 
the floats. 

In the last year we have seen the advent of the Dornier Do.X the largest 
flying boat yet constructed, whose total flying weight approximates to 50 tons. 
This, in itself, is an immense step forward, and all credit is due to Dr. Dornier 
for his courage in conceiving, and his skill in producing, a boat considerably 
more than twice the weight of any ‘‘ heavier-than-air ’’ machine previously 
attempted. 

While we have nothing in England which is nearly equal to the Do.X, in 
weight and size, we have, however, during the last three months, produced a 
successful boat which has flown at an all-up weight of 40,ooolbs. approximately. 
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Recent years have also seen the successful development of the British flying 
boat for passenger and mail carrying work, and along these lines we may expect, 
in the near future, very rapid extensions, for it is impossible to link up the out- 
lying portions of the British Empire without covering in some parts of the 
journey considerable portions of open sea. 

I propose now to briefly describe the method and procedure adopted by my 
firm when commencing a new design of either a flying boat or a seaplane. 

Assuming that all the preliminary details have been settled, the first step 
is to determine the suitability of the proposed hull or floats for the design under 
consideration. A model is, therefore, made of a hull or float as accurately as 
possible to some convenient scale usually 1/8th to 1/2oth full size, according 
to the size of the machine and the range of speeds at which the results are 
required. These models are usually made of mahogany with a polished finish. 
By means of weights and a light frame attached to it, the model is balanced 
about a transverse axis, passing through the point corresponding to the centre 
of gravity of the full size aircraft, and is attached to a supporting apparatus on 
the testing tank carriage. 

The model is towed by means of a long towing rod which is arranged to be 
approximately at the same height and inclination as the propeller thrust axis. 
The other end of this rod is attached to some form of recording apparatus 
whereby when the model is being run the pull required to overcome the water 
resistance can be measured. 

At any particular speed at which it is required to run the model, due allow- 
ance is made for the equivalent lift obtained from the planes in full size, this 
being done by the application of weights supported by light wires over pulleys. 
It is usual in the preliminary runs to assume this air lift proportional to the 
square of the speed. If the angle at which the boat runs departs much from 
the angle of maximum lift, further runs are made correcting for this want of air 
lift. 

A form of parallel link apparatus attached to the model enables the angle 
of the model, compared with some fixed datum line, to be measured at any 
particular speed. The datum line usually used is the forebody keel line just 
forward of the main step. The water resistance is assumed to be wholly due 
to wave formation, the results being predicted for full size from the model records, 
on the basis of Froude’s law of similarity. The above is a very brief description 
of the apparatus used, and the method of carrying out the various tests. Those 
who require further information on this subject are referred to R. & M. 655. 

The two main objects of model tests on a testing tank are (1) to determine 
the resistance of a float or hull during the take-off run, and (2) to determine 
the angle at which the float or hull runs relative to the fixed datum line. 

The planes on the full size aircraft are attached at some fixed angle relative 
to the datum line, and consequently the running angle of the hull or floats has 
an important bearing upon the lift obtained. Thus by carrying out tests at the 
tank, curves showing resistance and running angle at any speed may be plotted. 
It should be noted here that it is not always possible to set planes on a hull 
at the best angle for taking off the water, because other considerations may 
determine that the planes should be set at a finer angle. Thus, if the chief 
consideration in the design of a boat or seaplane is top speed, the wings will 
definitely be at a finer angle than if the chief consideration is cruising speed. 
This is one of the differences between military and civil aircraft. Military 
aircraft are usually designed on top speed, whereas civil aircraft are invariably 
designed to be as efficient as possible at a definite cruising speed. 

A typical resistance curve of a hull shows that the resistance increases 
steadily to a maximum value at a speed approximately 30 per cent. of that at 
which the machine becomes airborne, and as speed increases beyond this, the 
resistance decreases more or less uniformly. See Figs. 1 and 1A. 
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Fig. 1 shows the resistance curve of a normal type flying boat at an all-up 
weight of 36,20olbs., Fig. 1A shows the resistance curve of a twin-float seaplane 
of an all-up weight of 21,o0o0lbs. 

Cases have arisen where a certain increase of resistance occurs at about 
60-70 per cent. of take-off speed, but this is usually due to some characteristics 
of the hull lines and is seldom encountered in present day design. See Fig. 2. 

If it is suspected that on a particular model the resistance will increase at 
high speeds, then a small model is made so that the resistance at speeds approach- 
ing the take-off speed may be investigated. 

These small models are used as an indication only, and are not relied upon, 
because the scale is too small for a high degree of accuracy. 
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The angle taken up by a hull datum line increases gradually as speed 
increases, although very often a slight decrease is noticed just prior to the machine 
becoming airborne. See Fig. 3 which shows the angle curve corresponding 
to the resistance curve shown in Fig. 1. 

Floats angle back rather suddenly as the speed at which the hump resistance 
occurs is reached, and then usually trim forward slowly as speed increases. 
Efficient floats can be expected to angle forward about 14°-2° from the maximum 
value, by the time take-off speed is obtained. See Fig. 34 which shows the 
angle curve corresponding to the resistance curve shown in Fig. 1A. 


Load on Water/ Resistance 


As a means of relative comparison between different types of hulls and floats, 
a curve showing the value of the ratio load on water/resistance at any speed, 
is plotted. 
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This value is a form of efficiency ratio, the actual load on water at any 
speed being the difference between the all-up weight of the aircraft and the lift 
from the planes obtained at that speed. 

Usually this ratio has a minimum value coinciding with the speed at which 
the ‘‘ hump ’’ resistance occurs, and at higher speeds the value increases accord- 
ing to the rate of decrease of resistance. 
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Efficient present day hulls have a minimum L/R ratio of 5.0 to 5.4, while 
for floats a value of 4.0 to 4.5 can be obtained. See Figs. 4 and 4a. 

Fig. 4 shows the L/R curve corresponding to the resistance curve given on 
Fig. 1. Fig. 4a is a similar curve corresponding to the resistance curve given 
on Fig. 1a. 
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Cross Curves 

For various reasons it is required to know the characteristics and behaviour 
of hulls and floats as the take-off speed is approached when subject to moments 
applied by loads on the tail plane. Tests can be carried out, whereby at any 
constant speed the angle and resistance for a corresponding applied moment 
are recorded. 
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Usually, as the hull or floats are trimmed forward slightly from the natural 
running position, a decrease in resistance is obtained, notwithstanding the fact 
that less lift has thereby been obtained from the planes. 

It will be noticed from the curves, however, that if trimmed forward too 
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much, the resistance increases, as is also the case when the machine is trimmed 
aft. Fig. 5 shows the moment curve at qo knots for a flying boat hull at a 
displacement of 30,o00olbs. 

Fig. 6 shows a corresponding curve for a twin-float seaplane of 21,o00lbs. 
displacement. 
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It should be noted here that the moment curves shown do not allow for any 
moment due to the propeller thrust, and as in both cases the thrust line is slightly 
above the centre of gravity, the running angle of the full size machine will be 
slightly less than the angle indicated on the curves. In both cases the moment 
did not exceed 15,000 ft. Ibs. There is considerable difference of opinion regard- 
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ing the ease with which a flying boat or seaplane should be controllable longi- 
tudinally while on the water at speeds approaching the take-off speed. I am of 
the opinion that all that is required is control sufficient to trim the machine about 
three degrees. If more than this is allowed there is the possibility, if the fore- 
body has normal V sections, that the hull or floats will become directionally 
unstable with the result that the machine will have the tendency to swing quickly 
to port or starboard. 


Tests Applicable to Floats Only 
Longitudinal Stability (Static). 

With the floats at rest under normal conditions of loading, various moments 
are applied, both fore and aft, and the corresponding attitude taken up is 
recorded. 

By this means a stability curve is obtained showing the moments which 
will cause the float to become unstable fore and aft, and from this curve the 
approximate longitudinal metacentric height can be calculated. 

Experience with various types of seaplanes which have proved satisfactory, 
has led to the assumption that if the all-up weight of machine W lbs., then for 
a reasonable degree of stability: 

Longitudinal G.M. should not be less than 


1.774/W 
and the moment to cause instability aft should not be less than 
(1/10) 


Fig. 7 shows such a moment curve. 


Transverse Stability of Twin-Float Seaplanes 


Tests are not usually carried out at the tank to investigate the transverse 
stability. 

The track of the floats is arrived at for any machine so that the calculated 
transverse G.M. is not less than %/W when W is the all-up weight of the 
machine, and an additional margin of safety is allowed for in the case of high 
wing monoplanes. 

If twin-floats are to have the necessary degree of stability, together with 
reasonable seaworthiness, it is essential that they should have a reserve buoyancy 
of not less than 100 per cent. For all commercial machines this figure should 
be exceeded. 


Single-Float Seaplanes 


Single-float seaplanes stabilised with small wing tip floats have not been 
used to any extent in this country, although they are used in good numbers in 
the U.S.A. They have definite advantages, in some respects, over the twin- 
float type particularly with regard to longitudinal stability and efficiency on the 
water. Figs. 8 and 9 give a comparison between tank tests of twin and single 
floats for the same machine, the total weight in each case being 1,650lbs. From 
these tests it is apparent that the single-float type is 6olbs., less resistance at 
the hump, and the resistance falls off better after the hump. It is very sur- 
prising that so little work has been done on the single-float type in this country. 

Before leaving the subject of tests on floats, there are two other tests which 
it is usual to make on any new design of floats. The first of these is to deter- 
mine the effect of nose diving moments on the running angle of the floats at 
slow speeds. All floats, so far as my experience goes, are definitely less stable 
longitudinally when taxying than when they are at rest. Fig. 10 gives the effect 
of nose diving moments on the running angle of a twin-float seaplane of 21,000lbs. 
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total weight. From this curve it is seen that a moment of 42,500 ft. Ibs. sub- 
merges the floats at just over 20 knots. 

Fig. 11 gives a similar curve for a single-float seaplane of 5,5oolbs. weight. 
The other test referred to above is the effect of moments on the floats when the 
machine is drifting backwards. 


Typical hull. 
1A. 


Typical float 
Fic. 11B. 


The foregoing is a brief description of the main results obtained from a 
model test and the actual results given are for modern boats and floats. The 
boats are of the two-step type with the main step just aft of a vertical line 
through the centre of gravity, the exact position being influenced by the height 
of the centre of gravity above the water line, and the position of the thrust line. 
The photograph (Fig. 114) shows a typical hull. The floats are all of the long 
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single-step type, the bows being somewhat similar to the bows of a boat while 
the aft end runs in a sharp Vee. The photograph shows a typical float (Fig. 118). 

In addition to the standard tests previously described, there are several other 
tests which it is usual to make such as measurement of the height of the bow 
wave and its position relative to the propeller disc. This test is particularly 
important on a hull which may be overloaded by more than 5 or 10 per cent. 
The position of the tail plane relative to the wave that leaves the end of a float 
is also important, for cases have arisen where this wave swamps the tail during 
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The longitudinal stability of the hull or float when running at high speed on 
the water is also investigated. The period of oscillation of the model does not 
represent the periods in full size, but it can, I think, be definitely stated that 
if the model runs stable on the testing tank the full size hull or float will also 
run stable. 

Before leaving the subject of tank tests it may be of interest to describe 
some research work which has been undertaken in the past year on Messrs. 
Short Bros. testing tank. The object of this research work was to obtain some 
idea of the distribution of the pressures over the bottom of a hull or float when 
moving through the water at high speed. Considerable work has been done in 
various parts of the world on the impact loads during take-off and landing; 
these impact loads are very important and interesting, but it seems to me that 
if real progress is to be made the first thing to investigate is the pressures under 
steady conditions. After a considerable amount of work on a model of a com- 
plete hull, the conclusion was arrived at that we were still working on a shape 
that was too complex for the results to be analysed with any degree of success. 
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(The results of some of this work were published in Aircraft Engineering for 
August, 1930.) 

The tests were, therefore, started once more, working this time on a flat 
plate immersed in the water a constant depth, and running at a constant angle 
and a constant speed, the intention being to run at various angles and various 
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speeds and finally to divide the plate in two to form various angles of Vee and 
repeat the tests through the various angles and speeds. This is, of course, a 
very extensive programme, but it is hoped on its completion to know a little 
more about pressures which occur on the forebody of either a hull or float under 


steady conditions. 
Fig. A shows the pressure measured on a flat plate, 18in. of its length 
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being immersed at an angle of 10° when run at a constant speed of 15ft. per 
second. The results are given in lbs. per sq. inch, and in the form of lines 
of constant pressure. This simple case gives some idea how complex is the 
subject of pressures on the bottom of a hull or float. 


Wing-Tip Floats 

The whole of the tests on hulls, which I have described previously, refer to 
hulls stabilised laterally with wing floats. The requisite size or volume of wing- 
float for any machine to give a reasonable degree of transverse stablity has been 
the subject of much discussion, which I do not propose to continue here. 

Fig. 12 gives the values of the displacement of the wing-float multiplied by 
its distance from the centre of gravity plotted against the total weight of the 
machine for a family of boats of weights ranging from 1,75o0lbs. to 70,o0olbs. 
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This family being generally similar, the angle of roll to submerge the floats 
remains practically constant and equal to 6° to 64°. 

The actual volume of the wing-floats in this family is increasing slightly 
faster with size than the main hull, though for exactly similar machines the 
wing-float volume should be directly proportional to the total weight of the 
machine. 

I have drawn attention to this point because it has been stated that finally 
when flying boats become large enough they will become laterally stable, using 
the main hull, but this is contrary to my experience. 


The Effect of Non-Standard Conditions on Take-off of a Flying Boat 
or Seaplane 
With the rapidly increasing use of fiying boats, to connect up the outlying 
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parts of the Empire, particularly in the tropics, various problems have arisen, 
and I now wish to draw attention to the serious effect of air density on the 
take-off qualities of a flying boat or seaplane. 

The mathematical investigation of this problem is given in an appendix 
to this paper, and is an extension of an article published by myself in The Aircraft 
Eingineer for November 24th, 1927. 

Although the underlying assumptions on which this mathematical investi- 
gation is based are not altogether exact, they are sufficiently close to the truth 
to give a very good approximation. The only reason for using these mathe- 
matical expressions instead of a step-by-step integration is that the latter method 
is so tedious that it is almost impossible to draw any general conclusion there- 
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Calculations have been made relative to a particular machine whose all-up 
weight, under normal conditions, is 22,500lbs. 

? The full line in Fig. 13 gives the calculated time to take-off plotted against 
all-up weight in air of standard density of a flying boat of normal British type 
fitted with naturally aspirated aircooled engines. From this curve it will be seen 
that at 22,5oolbs. the time to take-off is 26 seconds. This calculated time is very 
close to the actual time taken by this particular boat, in fact the whole of this 
curve does not depart from the full size results by three or four per cent. 

The dotted lines in Fig. 13 give the calculated time to take-off in air of 
relative densities .93 and .9, from which it will be noted that the time to take-off 
at normal load of 22,5oolbs. is increased from 26 seconds to 43 seconds, when 
the air density changes from standard to a density of .9, an increase in time to 
take-off of 65 per cent. 

Also, from these curves it will be seen that the boat under standard con- 
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ditions will take-off with a load of approximately 27,500lbs. in 60 seconds, whereas 
in air of relative density .9, if the take-off time is limited to approximately 60 
seconds, the boat will not take-off with a load greater than 24,ooolbs., which 
is a decrease in load of 3,50olbs. 

Although the calculations on which these curves are based have been made 
for a particular case, they approximately apply in general; thus, if a boat takes 
50 seconds to get-off under standard conditions in England, it will fail to get-off 
in about one day in three in the tropics, unless it is fitted with engines designed 
to maintain their power for small variations from standard density. 

Fig. 14 shows the run to take-off in yards plotted against the all-up weight 
of the machine, these results applying to the same machine, for which the times 
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to take-off are shown in Fig. 13, from which it will be seen that at 22,50o0lbs. 
the run to take-off under standard air conditions is approximately 480 yards, 
while at air of relative density .93 the run to take-off is 680 yards. 

A relative air density of .9 is frequently met with in the tropics, in fact the 
whole of these calculations are based on air conditions recorded at Alexandria, 
where conditions are not so bad as they are at Karachi. At the latter place 
relative air densities of .85 have been recorded, thus the curves given in Figs. 
13 and 14 may be taken as giving results which may be reasonably expected. 
The conclusion to be drawn from these calculations is that it is essential that all 
boats that have to operate under tropical conditions should be fitted with engines 
which are supercharged equivalent to a height of, at least, 4,oooft. Successful 
long range flying boats cannot be produced until this condition is fulfilled. 
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Variation of Float Weight with Size 

The subject of the increase of structure weight of aircraft with the increase 
of total all-up weight has received a good deal of attention in the past, and 
while I do not intend to discuss this problem in general, I would like to draw 
your attention to the variation in the weight of floats when compared with their 
displacement. Fig. 15 gives the weights of seventeen floats ranging in displace- 
ment from 2,000 to 22,300lbs., these floats will in general be designed with 100 
per cent. reserve buoyancy, so they will be suitable for aircraft of weights be- 
tween 2,000 and 22,300lbs. The whole of the floats are of metal construction, 
and the chassis supporting points are included in the weights. While the whole 
family is generally similar they have all been model tested and altered in detail 
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to suit the requirements of the particular machine to which they have been fitted, 
so I think I may say they are generally representative of any floats between 
their limiting weights. 

If, now, in Fig. 15 we assume the displacement of a float in Ibs. to be equal 
to the total weight of a seaplane, it will be seen at once that for a seaplane 
weighing 4,ooolbs., the total weight of floats will be goolbs., or 10 per cent., 
and for a machine weighing 22,ooolbs. the weight of floats will be 1,700lbs., or 
8 per cent. approximately. From the foregoing it will be seen that there is a 
distinct saving in the weight of floats as the size of the machine increases, which 
is rather to be expected as the linear dimensions of similar floats vary as the 
/ displacement and the areas as (displacement)?/%. The fact that the relative 
areas of floats are decreasing with the weight of the seaplane, is also interesting 
from the air resistance point of view. 
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I am sorry that I am unable to give a similar curve for the weights of hulls, 
but while it would appear that hull weights are also decreasing with the size of 
machine, I have not sufficient data to say that this is so in general. 

Wing floats are following a similar curve to the one given for floats. 


The Range of a Large Flying Boat 


So much has been written of late regarding long range flying boats, that 
it may not be out of place here if I give you the actual figures that have been 
obtained on a large flying boat recently completed by the firm with which I am 
connected. This flying boat, which was not built entirely for range purposes, has 
normal civil safety factors at the weight under consideration. In other words 
I consider it useless to talk of range obtained by reducing the safety factors 
below those required for a normal certificate of airworthiness. 

On Fig. 16 will be found the range of this boat plotted against useful load 
exclusive of fuel. 


Fic. 17- 


From the curve it will be noted that the absolute maximum range is approxi- 
mately 2,400 miles, the whole of the useful load being fuel. At a range of 2,000 
miles the useful load apart from fuel is 2,300lbs. and finally the total useful load 
is 16,600lbs. which represents 44.5 per cent. of the total weight of the flying 
boat. From the above it appears that it is possible to fly from 1,500 to 2,000 
miles in still air in one hop, carrying a fair amount of paying load, but I am 
afraid the charge per lb. would have to be high to make such a flight a paying 
proposition. 


Single-Strut Engine Mounting and Absence of Chine Struts 
A glance at the front view of the flying boat in the photograph (Fig. 17) will, 

at ence, suggest two further points in design, which, having received due atten- 
tion and consideration, have resulted in a considerable cleaning up of the air 
frame and consequent increased overall efficiency of the machine in the air. I 
refer to: 

(1) The installation of the power unit. 

(2) The absence of struts from under the engine strut to the chine of the hull. 
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Dealing with (1) it has for long been recognised that the usual methods of 
strutting engines between the wings, with their attendant vibratory struts, etc., 
results in considerable interference with air flow around the adjacent wing 
structure entailing excessive air drag. 

A satisfactory attempt has now been made to overcome this difficulty by 
installing the power unit in a monocoque nacelle into which is built either inte- 
gral with it, or separate, one very robust vertical member between the wings 
in the plane of each front and rear spar. As an additional refinement this mem- 
ber may be tapered, being widest at the junction with the nacelle. Suitable 
fairings are incorporated to house all necessary pipings, wires, etc. In the 
tandem arrangement shown these members are stayed horizontally by another 
much smaller member married to the cabane bracing. The stress assumptions 
imposed upon the vertical members were: four times engine weight horizontally 
plus torque and thrust reactions, and flying loads from various cases. In 
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addition, periods of vibration of both vertical and horizontal members were 
investigated for comparison with engine periods. 

The monocoque nacelle itself is cut down to its minimum frontal area con- 
sistent for efficient cowling of the engine and general accessibility to parts re- 
quiring frequent attention such as engine pumps, magnetos, plugs, etc. 

The resulting structure is satisfactorily rigid under all running conditions 
of the engines entailing very little additional weight and making for increased 
simplicity, eliminating the attendant trouble of vibration on a large number of 
pins and bolts to such an extent that maintenance required on the structure itself 
is nil. 

On later installations this vertical member has been used for supporting the 
radiator above the nacelle and has thus reduced another source of interference 
with the wing. 

Dealing with (2) chine struts have already been troublesome by reason of 
liability to damage by attendant boats and resistance and interference with the 
neighbouring wing. 

Hence an endeavour has been made on the aircraft, as shown on the photo- 
graph, to substitute a structure in lieu of these external members. This has 
been done and the structure faired over by gradually ‘‘ blowing up ” the wing 
section from its junction with the main plane to its point of contact with the 
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hull framing. This ‘* blow-up ”’ is carried out on chord as well as depth and 
at the hull the section is approximately twice the normal depth of wing. The 
resulting shape between the two spars is ideal for fuel tanks, inasmuch as it is 
possible to extract every gallon of fuel from the tank in any normal attitude 
of the machine without the necessity of employing any elaborate sump arrange- 
ments. 


20. 


This scheme of bracing is, however, slightly heavier than the normal type 
of chine strut, but the increased weight is more than compensated for by the 
overall gain in efficiency to the machine. Undoubtedly, these two points alone 
have had a marked influence towards improving the L/D of the complete structure. 
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In conclusion | would like to give one or two photographs of flying boats 
and seaplanes 
‘* Singapore ’’ Mark II on slipway ready for launching (Fig. 18). 
‘** Singapore ’’ Mark II just about to take-off (Fig. 19). 
‘** Singapore ’’ Mark II in the air (Fi 
‘* Valetta ’’? on the slipway (Fig. 21). 


20). 


FIG. of. 


‘* Valetta ’’ in the air (Fig. 22). 

‘Calcutta ’? just about to land. This picture is of interest inasmuch 
as it is this type of flying boat which is in operation on the 
Mediterranean section of Imperial Airways—England-India route. 
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The original boat has completed over 1,600 flying hours and has 


never been under cover (Fig. 23). 
‘* Calcutta ’’ just about to leave the water (Fig. 2a). 
‘* Singapore ’’? Mark I taking-off (Fig. 25). 


Finally, [| wish to express my thanks to Messrs. Short Brothers for allowing 


me to use data collected while in their service. 
I also desire to thank their technical staff and in particular Messrs. Jackson, 


Browning and Lower. who have al! helped me in one way or another to prepare 


this paper. 
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APPENDIX 
THE EFFECT OF NON-STANDARD CONDITIONS ON THE ‘‘ TAKE- 
OFF ’’ OF A FLYING BOAT OR SEAPLANE. 


In an article entitled ‘‘ An Investigation into the ‘ Take-off’ of Flying 
Boats,’’ published in The Aircraft Engineer of 24th November, 1927, it was 
shown that by making some simple assumptions for propeller thrust, air resistance 
and water resistance, then the time to ‘‘ take-off ’’ (t) was given approximately 
by :-— 

t=(2K / PL/cqg) { tan-! { [(q—2l)¥ P]/c } +tan- P)/c] } 
and the run to ‘‘ take-off ’’ (a) by 
a=[(Ky L)/2 (q—)]{ L)/g] log, (1-—Pl/N)+ qt } 
where L is the wing loading. 
P is the power loading at standard conditions. 
K=1// (.00237 K,, max.). 
q is a constant depending on the hull shape. 
l is a constant depending on the aerodynamic efficiency. 
g is the acceleration due to gravity. 
N is a constant depending on the propeller. 
{4N 
If now the density be varied :— 
P becomes P/p,=P, 
where p, is the power constant corresponding to the density considered :— 
K becomes K//p=K, 
where p is the density relative to standard. 
N is assumed to remain unaltered by variations of density. 
C becomes ¥ { 4N (q-1)—@?P, } =C,. 

Therefore the time to take-off (¢,) under the new conditions becomes 

t,= { P,L)/c,g} {tan [ { (q—21) P, } /e,]+tan™ (qv P,)/c, } 
and the run to ‘‘ take-off ’’ (2,) becomes :— 

{ (K,/L)/2(q-))} { [K,vL)/g] log. (1—P,1/N) +e, } 
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DISCUSSION 


Group Captain Cave-Browne-Cave (Director of Technical Development) : 
Could the lecturer give the reason why the efficiency, on the water, of the 
single hull machine was considerably higher—about 20 per cent. higher—than 
that of the twin hull machine, whether flying boat or seaplane? Was it that 
the displacement of a single hull was greater than the total displacement of 
the two floats (in the paper a comparison had been made of a flying boat, with 
single hull, at a displacement of 36,ooolbs., and a twin-float seaplane of 21,00olbs. 
displacement) ; or was the lower water performance of the twin-float seaplane 
due to some interference effect between the two floats; or was there a lower 
standard of seaworthiness and reserve buoyancy accepted in a float seaplane than 
in a flying boat, i.e., was there a sacrifice of water performance with a view 
to securing better air performance in the case of the float seaplane ? 

As to the suggestion that the greater difficulty of taking off when in the 
tropics might be overcome by using moderately supercharged engines, he said 
he believed that the lower density of the air in the tropics as compared with the 
density of the air in this country was due to the higher temperatures in the tropics 
and not to decrease in pressure, and he was not sure that it was a sound propo- 
sition to fit a supercharger to the engine to restore the density under those 
circumstances. 

The tests described in the paper were tests for application to sea-going 
aircraft, but they had been carried oat in calm water in a tank, and he asked 
Mr. Gouge whether it was possible to devise some tank test which would be a 
measure of a pilot’s ability to prevent his machine being thrown off when he 
was attempting to take off from the sea. When a machine was running on the 
surface of the sea and mounted a wave, there was a great tendency for it to 
fly off the wave, because there was not sufficient elevator control to keep the 
machine down on the water. With regard to the test referred to as having been 
carried out in the tank with a view to determining the position of the bow wave 
relative to the propeller disc, he said that the value of the test would be much 
increased if it were made with waves in the tank. 

Finally, Group Captain Cave-Browne-Cave congratulated Mr. Gouge upon 
the success of his daring experiments in regard to engine mounting. The single- 
strut engine mounting on the ‘‘ Singapore ’’ II represented a very great advance 
upon the forest of struts which previously had been used to hold up the engine. 

Mr. H. E. Winperts (Director of Scientific Research, Air Ministry): The 
manner in which Mr. Gouge had developed his small tank specially for aircraft 
work—it was the first tank in this country, and possibly the first in the world, 
for aircraft work solely—was worthy of great praise. He had cut a long slot 
in the side of a cliff, using natural advantages—as an engineer would, of course— 
and had constructed there a small tank 6ft. wide. Those who had had experience 
of tank work would realise that when dealing with aircraft one had to adopt a 
procedure completely different from that adopted in connection with ordinary 
ship work. Aircraft work in the tank was also very much more tedious than 
ship work. Drag curves had to be obtained over a wide range of speeds, because 
a seaplane did not always travel on the water at one speed, but had to run at 
speeds covering a very wide range. Consequently, tank work in respect of 
aircraft, necessarily hitherto carried out in tanks built principally for shipping 
experiments, was very slow, but Mr. Gouge had shown, by his pioneer effort, 
that with a small tank he could get results of the required accuracy, and much more 
quickly. Indeed, his results had been so convincing that the Government was 
building its new seaplane tank at Farnborough—the second tank built in this 
country purely for seaplane work—largely on his pattern; it was somewhat larger 
than the tank developed by Mr. Gouge, but its size was nothing like that of 
the giant tanks which were being built in the United States and France. He 
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asked if Mr. Gouge would give some information as to the origin of the tank 
he had, developed, and also his views as to what he would now regard as the 
ideal tank for aircraft work in the future. 

Commenting on Mr. Gouge’s expression of opinion that the need for wing- 
tip floats would persist when flying boats were made even bigger than the largest 
that are being built to-day, Mr. Wimperis said he believed there was a strong 
opinion—certainly there was in Germany—that when flying boats of a displace- 
ment of something in the neighbourhood of 100 tons were built, the metacentric 
height would be sufficient to enable them to dispense with wing-tip floats, or 
even the sort of stub arrangements that Dr. Dornier used. He would like to 
hear further from Mr. Gouge on this point. 

A suggestion had been made by the principal scientific officer at Felixstowe, 
which had been placed before the Aeronautical Research Committee and was now 
being investigated, to fit the half-scale model of the hull of a flying boat with 
a Moth fuselage and engine and to place between the two a kind of steelyard 
arrangement which had recently been found to be successful when applied to 
a Parasol aeroplane for measuring the drag and lift of a particular wing during 
flight. Mr. Wimperis asked for Mr. Gouge’s views on an experiment of that 
kind. 

Mr. F. Hanptey Pace: He was interesied in the design of the engine 
mounting in the four-engined flying boat illustrated by Mr. Gouge, and asked 
how the torque reactions of the engines were taken. Presumably they were 
taken in bending on the vertical struts. With regard to the tandem mounting 
arrangement in the four-engined flying boat, he recalled that a similar mounting 
was used on the old four-engined machine built by his Company at the end of 
the war, and it was found that there was a great deal of wake effect from the 
engine nacelles; the actual speed of the air at the tail, or, at any rate, aft of 
the engine nacelles, was considerably less than had been anticipated. Colonel 
the Master of Sempill had carried out tests to ascertain the air speed over the 
tail of that machine, and Mr. Handley Page said he had a vague recollection that 
there were very considerable differences in both rudder and elevator control, 
depending on whether the front or the rear engine was stopped. He asked if 
Mr. Gouge had found that there were differences in control in the case of his 
four-engined machines when the front and rear engines were cut off alternately. 

Sir Atan CosnaM: The difference in density of atmospheres in the tropics 
had been mentioned. In his experience there was much inconsistency, and there 
seemed to be no definite law which would enable one to anticipate what the air 
condition would be at any place. He did not think that temperature was the 
determining factor, nor was altitude necessarily; there were conditions more or 
less peculiar to each particular place. He had found that at some places, at a 
reasonable altitude, the air was very rarefied, whereas at other places, at higher 
altitudes, he had experienced far better atmospheres on occasions, in spite of 
very great heat. In places such as the Sudan, where the heat was intense— 
reaching possibly 110° or 120° in the shade—his machine had taken off without 
any trouble at all, at an altitude of 1,300 or 1,400 feet. Yet at an altitude of 
3,500 feet, in Rhodesia, on a moderately cool day, with the temperature in the 
region of 70°, enormous difficulty had been experienced in getting off. The 
problem was one of great importance, but there seemed to be no data available 
as to how it should be tackled. 

Mr. Srmmonps: With regard to Fig. 15, which showed that there was a 
decrease in the percentage of float weight to total weight of machine as the 
total weight of seaplane increased, he gathered that Mr. Gouge did not yet feel 
in a position to publish a graph giving similar information concerning flying 
boat hulls; nevertheless, if there were any person at all in a position to give 
information on the subject, that person was Mr. Gouge, and, therefore, Mr. 
Simmonds urged him to consider the inclusion in the paper of a graph relating 
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to flying boat hulls, even though it might not contain so many points as that 
relating to seaplane floats. He also asked if Mr. Gouge could publish, in addition 
to the curve showing the range of a large flying boat (Fig. 16), another curve 
showing the variations of air miles per gallon of fuel with total weight of machine. 

Discussing the apparent lack of attention to the single-float type of seaplane 
in this country, he said that if one scanned the marine aircraft horizon one would 
find that in this country they had really only two types of machine—the single-hull 
flying boat and the twin-float seaplane. America had developed the single-float 
seaplane, Germany the flying boat with stabilisers, and Italy the twin-hull flying 
boat; possibly in this country they were a little conservative in regard to marine 
aircraft. He remembered particularly that when the ‘‘ Savoia S.55 ’’—ten 
machines of this type had recently flown the Atlantic, under the command of 
General Balbo—was first heard of, it had been spoken of in whispers, as being 
something rather amusing. Obviously, however, the twin-hull flying boat had 
a great deal to recommend it, and he hoped that in this country they would soon 
try other types of marine aircraft, and particularly flying boats other than the 
single-hull type—to which latter, apparently, they had pinned their faith entirely. 

He was, however, far from forgetting that there was a very definite advantage 
in having concentrated their efforts, for they were unquestionably able to supply 
their customers, if not with the most original and spectacularly designed marine 
aircraft, at least with machines which were recognised for their operational 
qualities to lead the world. 

Captain F. Tymms (Director of Civil Aviation, India): He would like 
to emphasise the importance of take-off distance under tropical conditions, 
from the point of view of the development of Imperial routes, and particularly 
the Cape-to-Cairo route, one section of which had to be operated by flying boats. 
He pointed out that in parts of that section, relative atmospheric densities lower 
than those mentioned in the paper were experienced. The height at Lake Victoria 
—the highest point to which the flying boats would have to go—was actually 
3,726{t., and the relative density was equivalent in the worst conditions to that 
at a height of nearly 7,oo0oft. in the standard atmosphere. At other places on 
the Cape-to-Cairo route, though not those used by flying boats, the relative density 
was as low as 0.78, which was equivalent to that at 9,50oft. in the standard 
atmosphere. Some of the landing places on the Nile, where the altitude was 
not so great, were restricted. At Juba, for example, which was one of the 
stopping places, there was a rather narrow and not quite straight channel of 
deep water which was continually shifting, and under such conditions the problem 
of take-off distance was of very great importance. In these conditions, too, the 
control of the aircraft on the water was of great importance, and he had hoped 
that Mr. Gouge would have given his views with regard to the relative merits 
of the twin-float seaplane and the flying boat for cross-wind landing's in restricted 
spaces. It would appear that the ‘‘ Valetta ’’ type of machine would be very 
suitable for river work, because it was a high-wing monoplane, and had no wing- 
tip floats; it would be less liable, therefore, than other types to foul obstacles 
on the banks of floating islands of mud, where, as on the Nile, the banks were 
usually moderately low—only 10 or 15 feet in height. 

Captain LANKESTER PARKER: In reply to the question raised by Mr. Handley 
Page as to the effect of the engines upon the control of a machine, he had tried 
all possible combinations of engines and had never known any great change in 
control to be effected thereby in any type of machine. 

Mr. R. C. Kemp: He was inclined to agree with Sir Alan Cobham as to the 
inconsistency of atmospheric conditions in the tropics, and that one never knew 
whether a seaplane take-off would be accomplished easily or otherwise. It is, 
however, to be regretted that difficulties were only too often found to be due 
to the presence of water in the floats, or to something equally stupid. At the 
same time, it seemed that the seaplane did not suffer quite so much in respect 
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of bad take-off as did the aeroplane. For example, he had taken off the D.H.9 
seaplane with surprisingly excessive loads at Rangoon on very muggy days, 
whereas at Calcutta the take-off of the D.H.9 aeroplane seemed to be affected to 
a greater extent. 

Major F. M. Green: While agreeing with Group Captain Cave-Browne-Cave 
that high temperatures were unfavourable to supercharging, he expressed the 
view, nevertheless, that moderate supercharging was permissible in the tropics. 

Dr. LAcnMANN: He would like to draw attention to a paper read by P. 
Schréder before the meeting of the W.G.L. in Germany, in October, 1930, 
entitled ‘* A New Law of Similarity in Hydrodynamics and its Application on 
the Investigations of Getting-off of Seaplanes,’’ which described a very simple 
and useful method of comparing floats and hulls of various shapes—a method 
which involved less test work than did the usual methods. By this method there 
was produced something like a polar diagram or lift-drage diagram for aerofoils. 
Schréder shows that for floats or hulls gliding on the water e=D/I, and 
p=M/L (D=Drag, L=Lift, M=Moment) are constant if #=v?/L=const. In 
other words, it is sufficient to obtain the functions e=¢, (#,a) and p=, (a0) 
for any given float gliding on the water in order to express its resistance for any 
given working condition. Dr. Lachmann also pointed out that one well-known 
firm manufacturing flying boats in Germany had found consistently that as the 
size of hulls increased, the take-off was better than anticipated on the basis of 
previous experience with smaller hulls. He suggested that perhaps that experi- 
ence could be brought into line with the fact that a single hull had less resistance 
than two floats of equal volume. 

Wing Commander T. E. B. Howr: He urged that as the size of flying 
boats increased, more and more attention should be given to the provision of 
suitable living quarters for the crews operating them. In the duralumin hulls, 
with detachable sun awnings, which were used in the Persian Gulf, the crews 
had the advantage of open cockpits and the absence of bulkheads inside the hulls, 
but they suffered in certain other ways, as there was not sufficient headroom to 
enable a man to stand upright, and there was not sufficient room in the nose 
for anchoring operations, particularly for weighing anchor. In these machines, 
also, the tail planes suffered in rough seas because they were rather low and 
near the water. Wing Commander Howe added that he was a firm believer in 
multi-engined flying boats, but he emphasised the advantage of keeping a clear 
lower centre section as additional deck space for boats used in the tropics. That 
was an advantage which the ‘‘ Singapore ’’ appeared to possess. 

Major D. H. Krennepy: In criticising the system of nomenclature adopte:| 
in respect of flying boats and seaplanes, he suggested that the application of the 
names of large towns to machines or types of machines might lead to confusion 
in the future. No doubt at some time in the future the ‘‘ Singapore ’’? machines 
would fly to Singapore, during the current year the ‘‘ Calcutta ’’ would fly to 
Calcutta, and the ‘‘ Southamptons ”’ were flying to and from Southampton. It 
would be well to adopt a nomenclature which would be less liable to cause confusion. 

Mr. J. H. Lower: Referring to Fig. 5, he pointed out that the L/P curve, 
to be absolutely correct, should be slightly less at the peak value, since, to trim 
the machine forward necessitated the application of an up-load on the tail plane, 
which, assisting the lift of the main planes, reduced the actual value of the load- 
on-water. He imagined, however, that Mr. Gouge’s object in adopting the method 
he had, was to secure a comparison and not to give the actual value. 

Mr. H. M. Garner: With regard to the size of wing-tip floats relative to 
size of hull, the size of wing-tip floats was determined mainly by the relative 
positions of centre of gravity and centre of buoyancy, and it seemed to him that, 
as the size of hull increased, the centre of gravity of the aircraft must move 
downwards relatively. This was due to the facts that the heights above the water- 
line of the engines and wings were largely defined by the size of the airscrews 
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and their water clearances, and that the sizes of engines and airscrews were not 
increasing relatively with the increase in size of flying boats. 

The CnatrmMan: Would Mr. Gouge give his views as to the future possi- 
bilities for the use of stainless steel as a material for hull construction, particularly 
in the larger sizes? He also asked Mr. Gouge to give his experience of the use 
of stainless steel sheet in hull construction in combination with a duralumin super- 
structure. With regard to the ‘* Calcutta ’’? type, which had completed 1,500 
flying hours in the Mediterranean and had not been under cover since it was first 
put into operation, he asked if Mr. Gouge or his technical representatives had 
had an opportunity of making a detailed inspection of this machine, and, if so, 
what evidence there was of corrosion or deterioration ? 

The Chairman said the opinion was held in certain quarters that when flying 
boats attained a gross weight in excess of some 150,00o0lbs. it should be possible 
to dispense with wing-tip floats and other such devices intended for lateral stability 
on the water. He would like to know what Mr. Gouge’s view was on this point. 

Mr. Gouge had stated that in the high wing monoplane type of float seaplane 
the floats should be designed for a reserve buoyancy greater than the normal 
100 per cent. He asked Mr. Gouge to give a definite figure. He also expressed 
a hope that Mr. Gouge would enlarge on his ideas as to the decrease in hull 
weights with the increase in size. 

Mr. GouGr: Replying to Group Captain Cave-Browne-Cave, the lower 
efficiency, on the water, of the twin-float seaplane as compared with the single- 
hull machine was due largely to interference effects, and in this connection he drew 
attention to the cross-struts shown in the photograph he had exhibited of a twin- 
float machine. Again, the floats were rather small, whereas the size of the hull 
of a single-hull machine was usually just about right. 

Discussing the references made to the problem of take-off in air of low 
density, he agreed that probably the supercharged engine at its present stage 
of development was not the right thing to use in order to overcome the difficulty, 
but reports he had received from the Mediterranean had shown quite definitely 
that something was wanted, and he had been anxious to draw attention to the 
matter because it was one which merited serious consideration. 

With regard to rough-water tests in the tank, he said that such tests were 
carried out to some extent, but it was very difficult to get waves of the right 
pitch in a long, narrow tank ; reflections from the sides of the tank made it almost 
impossible to get a standard wave, and although rough-water tests were always 
carried out in the tank, he did not think the conditions represented exactly the 
conditions at sea. 

Replying to the question put by Mr. Wimperis as to the ideal size of tank, 
he said that a few years ago he had not realised that marine aircraft would attain 
the size of those built to-day ; had he realised the possibilities, he would probably 
have built a larger tank than that actually used at Rochester, because the scale 
of the models of the large boats, for use in the tank, was quite small, though the 
models themselves were of the same size as other models. His view was that 
the ideal width of tank would be about 10 or 12 feet. 

With regard to stability, whilst he agreed that it was possible that the centre 
of gravity might come down, in general it did not, because the hull was going 
up as the ¥/ of the weight and the superstructure was going up as the 7 of 
the weight, so that if the superstructure was anything like the same, the C.G 
of the superstructure was higher. 

He had discussed with Mr. Garner the Felixstowe experiments to which 
Mr. Wimperis had referred, and was extremely interested because he did not yet 
know nearly enough about what happened in the change from model to full size. 

Replying to Mr. Handley Page, he said that the torque reactions on the 
struts were taken in bending by the struts. As to the effect of engines upon 
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control, he agreed with Captain Lankester Parker that as far as one knew the 
various combinations of engines made no difference. 

Commenting on Sir Alan Cobham’s remark that he had always been able to 
take-off when in the tropics, he said he had seen a chart relating to Sir Alan’s 
flight round Africa, and had noted that on occasions the take-off had occupied 
go seconds. 

Sir ALAN ConnaM: Not in the tropics. 

Mr. GouGr, replying to Mr. Simmonds, said he had not sufficient data to 
enable him to give curves relating to hulls similar to those he had given in 
regard to floats. In recent years the hulls made at Rochester were of different 
types. When three military machines had been made there had been three civil 
machines made also, and the different types could not be compared. So if he 
were to produce a curve relating to six hulls one would be able to glean nothing 
from it unless the detail weights were analysed. 

Dealing with the remarks of Captain Tymms, he said that the requirements 

for cross-wind landing conflicted with those for work in rough water. For 
-taxying or landing on, or flying from, fairly rough water a V-bottom was 
required, but that was definitely wrong for cross-wind landing, particularly if 
the boat ran at a rather fine angle during take-off. He considered that for calm 
water twin floats were almost as good as a boat, and in some respects even 
better, but the boat was the better for rough water. 

Mr. Kemp stated that he had had no great difficulty in taking-off in the 
tropics, but it would be interesting to know the actual time occupied in taking-off 
in some cases. The curves given in the paper may have overstated the case a 
little, but not to any great extent. 

i Mr. Gouge thanked Dr. Lachmann for drawing his attention to the paper 
read by Mr. P. Schréder before the meeting of the W.G.L., in Germany, and 
he was also of the opinion that flying boat hulls improve with an increase in size. 
He would also like to thank Wing Commander T. B. Howe for his remarks 
on provision for suitable living quarters for crews operating on boats, and Mr. 
Garner for his remarks regarding the small tank. With regard to the flying 
boat hulls becoming laterally stable in themselves as the size of the machine 
increased, he referred Mr. Garner to the answer he made to Mr. Wimperis on 
this subject. 

With regard to Major Kennedy’s criticism of the practice of applying to 
t marine aircraft the names of towns, he said that the last flying boat made by 
Messrs. Short Brothers was given merely a number. 

He agreed with Mr. Lower’s remarks concerning the L/R curve on the 

cross curve; it was not absolutely correct, but it provided a means of comparison. 

In reply to the Chairman, he expressed the view that the use of stainless 
steel for marine aircraft would become universal. There had been practically no 

corrosion on the ‘‘ Calcutta ’’ machine operating on the Mediterranean. The 
second ‘‘ Calcutta ’’ had been sent back recently, after having run ashore, and 
practically the whole of the original material had been re-used. 
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PROCEEDINGS 
SECOND MEETING, SECOND HALF, 66TH SESSION 


The Second Meeting of the Second Half of the 66th Session of the Royal 
Aeronautical Society was held in the lecture theatre of the Royal Society of Aris, 
18, John Street, Adelphi, London, W.C.2, on Thursday, January 22nd, 1931, 
when a paper on ‘‘ Deck Flying,’’ by Squadron-Leader W. R. D. Acland, D.F.C., 
A.F.C., was read and discussed. The President of the Society (Mr. C. R. Fairey) 
was in the chair. 

The Presipent: The occasion was, in a sense, historic, for although there 
had been no lack of variety and interest in the subjects discussed at the Society's 
meetings in the past, this was the first occasion on which a lecture had been 
delivered to the Society on the problems of deck flying. This branch of flying 
was essentially a British development. The process of flying from and landing 
on the decks of ships had altered entirely every aspect of naval co-operation by 
aircraft. No one was better qualified to lecture upon it than was Squadron- 
Leader Acland, for not only was he a pioneer, but he had spent practically the 
whole of his distinguished Service career in experiment and research and in the 
actual practice of deck flying. He had flown nearly every type of aircraft that 
had been used for deck flying, and had made something like 200 landings on the 
decks of ships. 


DECK FLYING* 
BY 


SQUADRON-LEADER W. R. D. ACLAND, D.F.C., A.F.C. 


A lecture on Deck Flying must include a good deal about carriers and the 
development of the seaplane carrier into the modern flush decked ship from which 
high performance aeroplanes can operate in almost any kind of weather, and as 
I believe this is the first occasion upon which a paper has been read to the Society 
on deck flying I propose to trace briefly the development of the modern aircraft 
carrier from the improvised auxiliaries commissioned to meet war exigencies. 

The design of the ship has throughout directly influenced the design of the 
aircraft until to-day a stage has been reached which within certain limits enables 
the fleets to use aeroplanes which are no longer hampered by extra strong under- 
carriages and appliances for picking up wires used with the original arresting 
gear, details of which I will describe later. 

Before the war there were few aircraft with the fleet and the seaplane was the 
only type used in fleet manceuvres. As a type it was inefficient. It had to operate 
from shore bases and the sea was frequently too rough for machines to get off 
and alight upon. 

The possibility of using land machines was, however, realised, and in 1911!- 
1912 the battleship ‘‘ Hibernia ’’ was fitted with a launching deck. This deck was 
a wooden superstructure built out from the bridge to the bows. Several flights 
were made from this and a similar deck constructed on the ‘‘ London.’’ All these 
flights were of an experimental nature only. The first carrier proper was the 
‘* Hermes,’’ commissioned in 1913. 


* The illustrations and blocks for this paper have been supplied by the courtesy of the editors 


of The Aeroplane and Flight. 
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The idea of flying off the deck was apparently not continued until 1915 and 
in the early stages of the war seaplanes and airships were the only aircraft 
available. 

‘To accommodate seaplanes working with the fleet at sea, various merchant 
ships were at first fitted with more or less improvised arrangements and at 


The Battleship ‘ Hibernia’? was fitted, in 1911-1912, 
with a launching deck. 
(R.A.F, Photograph, Crown Copyright.) 


intervals they returned to be improved until finally each of the vessels was fitted 
with a substantial hangar, workshops, etc. The ‘‘ Vindex,’’ equipped with five 
seaplanes and two single-seater land planes, was the first ship to be fitted with 
a forward hangar and flying deck. 

Thus the rapid development of the aeroplane for war purposes called this new 
type of ship into existence. It was soon realised that an improvised auxiliary was 
not efficient to provide the fleet with their needs in aircraft but the urgency had 
necessitated the adaption of vessels already in existence. 


H.M.S. “* Vindexw’’ was the first ship to be fitted 
with forward flying deck and hangar. 
(R.A.F,. Photograph, Crown Copyright.) 


It was therefore the value of the aeroplane for reconnaissance, offensive 
action and fire control which led to the demand for some kind of ship with a speed 
sufficient to enable her to accompany the fleet in action and to act as a carrier for 
the numerous fighting and reconnnaissance aircraft required. 

The seaplane carrier did not adequately meet these requirements, Very 
often conditions of the sea were such that it was impossible to get a seaplane 
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into the air, and in any sea at all the carrier always had to stop or steam dead 
slow to pick up by means of a crane or derrick. 

Special attention has been devoted to consider future developments on bigger 
lines as experiments had shown that aircraft had taken a definite place in naval 
warfare and that aeroplanes apart from seaplanes could be operated from ships 
at sea, a very important factor in view of the much better performance of 
aeroplanes. 


H.M.S. ** Campania,’’ fitted with forward deck 
nearly 250ft. long. 


(R.A.F. Photograph, Crown Copyright.) 


The old Cunard liner ‘‘ Campania ’’ was therefore fitted with a deck nearly 
250 feet long and seaplanes were successfully launched from this deck in con- 
ditions under which it would have been impracticable to take off from the 
surface of the sea. An axle and wheels were attached to the underside of the floats 
and the aircraft was flown off like a land machine. As soon as it was in the air the 
pilot pulled a quick releasing device which allowed the axle and wheels to drop 
off. 


A Short Seaplane flying off the deck of the ‘‘ Furious.” 
Note that the wheels are arrested at the end of the 
dé ck. 


(R.A.F. Photograph, Crown Copyright.) 


Later an improvement was devised and used in the ‘‘ Furious.’’ The seaplane 
rested on a trolley which ran down a slotted rail fixed to the deck. On reaching 
the end of the deck the trolley was arrested by two arms fitted with shock absorb- 
ers. This method of flying seaplanes off got over the difficulty of getting aircraft 
into the air on a day when it would not have been possible to fly from the water but 
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it did not solve the problem of their return to the ship. The few land types carried 
in carriers and other ships had as yet no alternative but to alight on the sea after 
a flight out of reach of land. I do not propose to refer again to aircraft carried in 
ships other than carriers, as so far as flying off is concerned, there is in my opinion 
nothing to it other than opening up the engine, keep straight for 27 feet or so, 
and trust to fuck. 


The first flying-off with floats from H.M.S. Furious.” 


During the war single-scaters were carried and successfully flown from very 
short decks and in heavy ships both single and two-seaters were flown from turret 
platforms. In the case of the two-seater an extra long run was provided by placing 
boards across the guns but all these platforms have of course now become obsolete 
owing to the development of the catapult. 


A Sopwith “ Camel”? carried on a cruiser. It may be 
recollected that it was a ‘‘ Camel”’ from a cruiser which 


brought down a Zeppelin. 


(R.A.F. Photograph, Crown Copyright.) 


The ‘ Furious,’’ first commissioned in 1917, was the first attempt at a 
floating aerodrome. By floating aerodrome I mean a ship to which landplanes 
may return after flight. In her first state only a comparatively small part of the 
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ship was available for aircraft and this was in the forward part of the ship. The 
flying deck consisted of the roof of the hangar extended to the bows and sloped 
downwards in order to give a clear flow of air over the deck. A run of over 200 
feet was available. It was on this deck that the first attempts to land were made. 


Flying a Sopwith “ Pup” off a turret platform. As the 
platform turned with the quns, it was not always necessary 
for the vessel to steam right into the wind. 


(R.A_LF, Photograph, Crown Copyright.) 


Here the late Squadron Commander Dunning made the first successful landing on 
a ship under way and lost his life in a subsequent attempt to improve upon this 
first achievement. The method adopted was as follows :—The ship steamed head 
to wind so as to give as large a relative wind speed as possible. The pilot then 


= 


Squadron Commander Dunning making his first landing (on 
Sopwith “ Pup’’) on the flying deck of the ‘* Furious.”’ 


(R.A.F. Photograph, Crown Copyright.) 


flew past the ship as close as possible, drifted round the bridge and so arrived 
over the flying deck. He would then throttle down and allow the aircraft to sink 
on to the deck. There was no kind of gear to hold the machine on the deck once 
it was landed, but a party of officers and men were detailed to grab the aircraft as 
soon as it touched and in the first successful landing it was actually caught hold of 
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whilst still in the air. Squadron Commander Dunning realised that this was not 
practical and gave instructions that on his second attempt the aircraft was not 
to be touched until after he was on the deck. In thus attempting to arrive on the 
deck with his engine running he burst a tyre with the inevitable result that in 


Squadron Commander Dunning landing on H.M.S. 
“Furious.”’ Top.—The first and successful deck- 
landing on a moving vessel. The three lower pictures 
show three stages in the fatal second attempt. 
(R.A.F. Official Photograph.) 
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the high relative wind the aircraft dropped a wing and slewed over the side before 
it could be reached and the pilot was drowned. 


The possibility of landing on a ship under way had, however, been demon- 
strated and it was due to the lessons then learnt that by 1920 landing on the deck 
was talked of as an everyday occurrence. 

The ‘‘ Furious ’’ was sent into dock to be fitted with a landing deck aft and 
experiments were carried out at the Isle of Grain with an arresting gear. This 
gear consisted of a number of fore and aft wires a few inches apart. At the for- 
ward end they ran over a sloping ramp. When landing was in progress the wires 
were supported five or six inches off the deck by small wooden blocks, thus ensur- 
ing that horns or hooks on the undercarriage engaged in these fore and aft wires. 
Stretched transversely across these wires at about 30 feet intervals were ropes, to 
each end of which was attached a bag of sand. The intention was that the pilot 
should let down a hook which would pick up successive transverse ropes as the 
aircraft ran down the deck, thus progressively increasing the drag and arresting 
the aircraft. The hooks or horns on the undercarriage engaging in the fore and 
aft wires kept the aircraft straight. In practice our hopes were not realised. 


The landing-wires with the flaps or “ fiddle bridges,’ 
which broke so many undercarriages. 


There were only three successful landings on this deck, but looking back the 
reason is not far to seek. The air disturbances caused by the mast, bridge and 
funnel, all of which were directly in the line of flight, made it so ‘‘ bumpy ’’ that 
the pilot had to fly faster than would ordinarily have been necessary. Further, 
halfway down the deck the natural wind was so blanketed by the superstructure 
that it ceased to have any effect on the aircraft, which was thus deprived of a 
very large proportion of the relative wind. For instance, assume the aircraft is 
landing into a relative wind of 30 knots composed of ship’s speed 15 and natural 
wind 15. Half way up the deck the natural wind was almost completely blanketed 
by the funnel, mast and bridge, so that the relative wind at this point suddenly 
dropped by as much as 10-15 knots, a serious matter when the aircraft had to 
be brought in rather fast because of the bumps caused by the superstructure. 
Fortunately for the pilots a strong rope net was fixed to the forward end of the 
landing deck so that no one hit the funnel] although many made determined 
attempts to break through the net. 

The lessons deduced from these early attempts were :— 


(1) The aircraft must have a clear run so that if the pilot found he was un- 
likely to touch the deck until too far up he can put on his engine and go 
round for a second try. 
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(2) It was far easier to approach from right astern in spite of bad bumps 
than to have to drift round the bridge and land forward. 
(3) That in spite of the many cases of aircraft overshooting, with a clear run 
arresting gear was not necessary. 
Owing to the high wastage of machines and that these lessons could be 
better tried out in ‘‘ Argus ’’ which, with its flush deck, was then nearing com- 
pletion, no further landings were then made in ‘‘ Furious.’’ 


H.M.S. ‘‘ Furious’ with after flying deck added. 
(R.A.F. Photograph, Crown Copyright.) 


The first flush-deck aircraft carrier, the ‘‘ Argus. 


(Photograph reproduced by courtesy of the Admiralty.) 
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A few preliminary landings were made in the ‘‘ Argus’’ without any 
arresting gear at all, but the fore and aft wires were retained and placed so as to 
pass over the centre lift. When flying off was in progress the lift was right up 
so that all wires were flat on the deck and afforded no hindrance whatever to 
taking off. For landing the lift was lowered about nine inches and a sloping ramp 
fitted on the forward end. The aircraft on landing ran along the deck, and dropped 
into the well, so pushing the hooks into the wires. Upon running up the other side 
it was securely held. In calm weather this proved to be a success, and it was 
retained for the fleet’s cruise to the Mediterranean in 1920 when landings for the 
first time were made in rough weather. These landings were far from success- 
ful but they seemed to show that in rough weather the aircraft must be caught 


Skids and Hooks: Sketches of a skid undercarriage 
and wheel undercarriage with hooks. The sketch in 
the upper right-hand corner shows the arrangement of 
the wires along the deck and over the centre lift 
indicated in side view in the lower diagram. This 
experiment was carried out in H.M.S. ‘‘ Argus.”’ 


when they landed. Altogether 25 landings were made under service conditions 
at sea but of these 12 were crashes. This was partly attributed to the fact 
that the ‘‘ well’? was narrow and slightly off the centre line so that the aircraft 
did not in every instance drop into it. The gear was accordingly altered and made 
to extend all over the deck and in the subsequent months about 500 landings 
were completed with only one aircraft over the side, but of these 500 arrivals on 
the deck 40 were write-offs and go involved minor damage. 

During the early trials in ‘‘ Argus ’’ a canvas and wood structure represent- 
ing a funnel and bridge was erected on the starboard side about amidships to find 
out if it would be possible to land with such a structure on either side of the deck. 
The advantages of having the funnels in this position instead of carrying them 
right aft were :— 

(i) It made a much simpler proposition for the constructors ; 

(ii) The heat of the funnels did not render the hangars extremely hot as is 

the case with the funnels running aft; and 

(iii) The width of the hangars was not restricted. 
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No difficulty was experienced and so the first carrier to be constructed with 
an ‘‘ Island ’’ and ‘‘ Eagle ’’ was completed for trials, In this carrier another very 
important modification was introduced, a modification to the shape of the after 
end of the deck, which has gone far to simplify the last stages of the approach 
during deck landing. In ‘‘ Argus ”’ and ‘‘ Furious ’’ the landing deck ended in a 
straight edge. This caused pilots to land too far forward, as an approach which 
ended in the aircraft reaching the after limits of the deck too low even a few inches, 
resulted in the undercarriage being severely damaged and in some cases in the 
aircraft crashing into the sea. In the ‘‘Kagle’’ the after end of the deck was 
curved down so that there was no longer any need to worry about approaching 
so as to give the end of the deck a wide clearance. This ‘‘ round down ”’ gave 
the pilots confidence to land well aft with the result that during the trials in 
‘* Eagle ’’ larger and faster landing aircraft were successfully landed, including a 
D.H.g and a D.H.ga, and the round down has now been permanently adopted. 

In spite of the success of the ‘* Eagle ’’ trials it was obvious that, although 
it was in 1924 only seven years since the first landing had been made, the actual 


H1.M. Aircraft Carrier Eagle’: This was the first carrier to 


be constructed with an island.”’ 


(R.A.F, Official Photograph, Crown Copyright.) 


process of deck landing remained the same and the number of accidents due to 
the deck gear, while not serious, were numerous enough to handicap efficiency. 
Fleet aircraft were still handicapped by the extra structural strength required 
merely to withstand the shock of landing into the wires and knocking down the 
supporting flaps which had replaced the wooden blocks for holding the wires up. 
Further, the deck hooks not only reduced the performance considerably, but also, 
by virtue of their catching up the wires and so exerting a force to keep the aircraft 
on a straight course when it was inclined to swing, so twisted the undercarriages 
that they were often strained or rendered so weak as to prevent further flying 
before repairs had been executed. 

During rough weather landing when the ship was rolling these minor accidents 
were more frequent than ever and we therefore appeared to be some way still 
from achieving our object of so increasing the ease, safety, and standard of 
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deck landings that they would approach the standard of simplicity of landing on 
an aerodrome. 

Upon detailed investigation it became apparent that the most prevalent cause 
of minor accidents was the deck gear itself and it was decided that although there 
were undoubtedly cases where the wires prevented a machine going over the 
side, they also in about nine cases out of ten turned a moderately good landing 
into a bad one, with the result that some damage was sustained by the aircraft. 

Fore and aft wires were therefore abandoned. ‘This assisted in the im- 
provement of the design of Fleet aircraft since they were no longer hampered by 
all the extras, entailed by using the fore and aft wires, which increased weight 
and head resistance. The undercarriage also no longer had to be increased in 
height out of all proportion in order to give the propeller clearance from the wires. 
Lastly, a plain deck was also a step towards making the conditions for deck 
landing more nearly resemble those of an acrodrome. The problem of deck 
landing now resolves itself into alighting on the centre iine of the ship and 
keeping on it. If for any reason a pilot finds he is off this line he must at 
least keep parallel to it, for to swing off will put the aircraft across the high 
relative wind, which is likely to be as much as 30 knots, and the inevitable 
tendency to drop one wing will arise, so further increasing the swing until the 
aircraft runs over the side. 


ARGUS, 19/8 


EAGLE, 1920. 


Showing how the ‘* Round-Down’’ makes landing safer. 


So long as the aircraft has considerable way on, it is not difficult to keep 
it straight and the modern addition of independently operated brakes has increased 
directional control. There are, however, occasions such as in rough weather, 
when the aircraft will swing so that some means have had to be devised to stop 
the aircraft going overboard without curtailing the amount of deck space available 
for alighting on. 

This has been done by the provision of sloped palisades fitted to the edge 
of the deck at its forward end. These palisades consist of stanchions spaced 
about eight feet apart with wires strung between them and they extend for about 
150 feet on both sides of the deck in a carrier without an island (in the island 
type the island itself forms part of a palisade) on one side. They are sloped up at an 
angle of about 30° from the horizontal, thus forming a fence which prevents 
machines running over the side. They do to some extent restrict the width of 
the deck available for landing upon since it is quite possible for an aircraft to 
land successfully with one wing tip over the side. With the control available in 
modern fleet aircraft, however, there is little excuse for landing far off the centre 
line of the deck. 
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Aircraft under these conditions can alight on the deck quite successfully in 
rough weather when the ship is rolling and pitching to a considerable extent. 
Extra care has, however, to be exercised and the pilot must not only aim at 
landing about the centre of the ship, where the motion will be least, but he must 
also so time his landing that the aeroplane touches the deck when the ship is 
approximately on an even keel. 

Whereas a few years ago there were a considerable number of accidents of 
one sort.or another, I think it is a fair statement to say that to-day under all 
conditions about 99 per cent. of the landings are quite successful. With the 
number of carriers now in commission and the number of types of aircraft in 
use with the fleet, some thousands of landings must be done every year, and 
this high percentage of successful landings may be reasonably interpreted to 
prove that with modern aircraft to fly and modern carriers to alight upon, landing 
on the deck is now under favourable conditions comparable with the simplicity 
of landing on a given mark on an aerodrome. 

It may now perhaps be of interest to state briefly the actual process of landing 
on and attempt to show what features are desirable in the aircraft to make this 
as easy as possible. 


22! Part WIND RELATIVE TO SHIP 


ONSTANT BEARING ~ 


The position from which to approach should be such that the aircraft will 
cross the stern about 20 feet up. This position is for a normal aircraft about 
150-200 yards astern. The ideal aerodrome landing would then be to switch 
off and land without the use of engine but the air disturbances astern of the 
ship, the high relative wind speed and the forward movement of the ship itself 
necessitates the use of the engine spasmodically or continuously during the 
approach. The pilot must watch the deck and adjust his height by using his 
engine so as to cross the stern at the required height. With some types it is 
possible to fly straight in, keeping the same level throughout, but with a heavily 
loaded machine or in rough weather when the stern may be rising and falling 
considerably, a high approach is advisable. 

As most aircraft do not afford a view directly ahead, an approach from 
slightly to port or starboard enables the pilot to keep the after end of the deck 
in view continuously. As soon as the aircraft is passing the stern the pilot 
must throttle down and make an ordinary landing, taking very special care to 
keep head into wind and as near as possible to the fore and aft line of the ship 
amidships. 
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Variations in the speed of the wind, and smoke bumps, are liable to cause 
the approaching aeroplane to move out of the direct path towards the centre of 
the deck. Thus, if a downward bump is encountered the engine must be opened 
up and the height lost regained, or vice versa, to lose height the pilot should 
throttle down, since the other methods of sideslipping and S turns are difficult 


The ‘*‘ Island’? Abeam: A Fairey I1I.F taking off from the deck 
of H.M.S. Glorious.”’ 
Flight’’ Photograph.) 


H.M. Aircraft Carrier ‘‘ Courageous’: In this aerial view the 
‘round down ’”’ at the stern, and the forward lower flying deck 
can be clearly seen. 


(R.A.F, Official Photograph, Crown Copyright.) 


to execute without finding oneself off the correct course when the required height 
has been reached. The deck provides ample length for landing almost any type; 
it is the narrowness, compared with the space available on an aerodrome, which 


calls for extreme concentration on the part of the pilot and creates such difficulties 
as exist. 
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My own experience is that, provided great care is taken over each landing, 
there is no difficulty, but once care is relaxed a bad landing is inevitable, and 
this is borne out by the fact that even with experienced D.L. pilots after about 
four or five successive landings the standard begins to fall and in time a really 
bad landing occurs. 

I will conclude with a few remarks upon the special characteristics required 
in an aircraft to be used for deck flying. 

The view is most important. ‘The ideal is, of course, an uninterrupted view 
straight ahead. Where this is not possible a very long cowling from the nose 
to the pilot should be avoided as this will block out all view of the deck as the 
aircraft flattens out, and in any case a nose sloping away from the pilot is most 
desirable. 

The attitude which the aircraft assumes whilst being flown on to the deck 
affects the pilot’s view very considerably. 
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The majority of modern aircraft at slow speeds fly with the tail down. Any 
attempt to improve the view by pushing the nose down immediately results in a 
considerable increase in speed. 

In those aircraft, therefore, where the pilot is not seated in front of the 
planes, the designer should aim at giving him as good a view as possible over 
the sides and reaching as near to the fore and aft line of the aircraft as possible. 

Good control on elevator, rudder and ailerons at slow speeds is particularly 
necessary so that the aircraft may be kept on its course during the last stages 
of the approach and any tendency to swing after touching the deck may be 
instantly checked. 

A broad undercarriage assists stability while running on the deck. 

Independently and easily operated brakes are of value not so much for reducing 
the run but in the greatly increased directional control. 

In the larger types the aircraft must be designed to fold so that the maximum 
number may be stowed in the limited space available in a carrier. 

The methods of locking the wings should be easily and quickly operated, 
preferably without mechanics having to climb up on to the aircraft. 

Special consideration should also be given to such details as: - 

(i) The adequate protection against the weather. Fleet aircraft may often be 

requirea to spend long periods embarked on ships other than carriers 
where no protection is afforded. 
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(ii) Lashing down points, by which the aircraft may be secured in the hangar 
or to the catapult. 
Finally, as my closing words, if 


any of those present intend to design a 
machine for the Fleet Air Arm, 


don’t forget that accidents happen even in the 
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Vistpinity.—A sketch which 


illustrates how 
the cowling interferes with the 


pilol’s view. 


Safely Down: A Fairey I1L.F at the moment of being * 
by the deck landing crew. Note the 
of the deck. 


( Flight ’’ Photograph.) 
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best regulated families and also in the finest aircraft flown by 
pilots, especially in deck landing. An aircraft which will float 
constructed that you can get out is more than desirable. 
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The Jecture was illustrated by numerous photographs and sketches illus- 
trating deck landings. 

Three cinematograph films were also shown. The first showed actual 
landings on decks fitted with the wires referred to in the course of the lecture, 
which wires were engaged by hooks fitted to the undercarriages of the machines 
(this film illustrated some of the accidents that occurred when landing, and 
particularly the strains imposed upon undercarriages by the wooden boards which 
were used to support the wires at the required height above the deck); the 
second film was a close-up view of the engagement of the wires by the hooks 
on the machine (and was taken from the machine itself); whilst the third depicted 
a visit paid by the First Lord of the Admiralty (Mr. A. V. Alexander) to H.M.S. 
‘* Furious,’’ at Cromarty Firth, and a demonstration of the operation of aircraft 
from the deck of ‘the ship on that occasion (1929). 


DiIscuSSION 


The PresipENT: He was glad to have the privilege of being the first to thank 
Squadron-Leader Acland and to congratulate him upon having delivered one of 
the most interesting lectures ever delivered to the Society. He also expressed 
thanks to the Air Ministry and to the Admiralty for having given permission for 
the publication of so interesting a history of the development of deck flying 
Further, the manifest care and trouble which Squadron-Leader Acland had taken 
in the preparation of the lecture was a compliment to the Society. 

The President suggested that, inasmuch as the lecture was the first published 
history of the development of deck flying, it might be well to include in it a 
reference to the first deck flying experiments, which he believed were carried out 
before the Great War by the late Air Commodore Samson, Air Commodore 
Bowhill, and others, using certain Short pusher aeroplanes. He believed also 
that landing experiments had been carried out on the deck of a ship by the late 
Mr. Ely, in America, though he believed that the ship was stationary and the 
landing was in the nature of a demonstration. 

Group Captain H. M. Cave-Browne-Cave (Director of Technical Develop- 
ment), in commenting on the view expressed by the lecturer, that the difficulty 
of landing on a deck was due mainly to its narrowness and that its length was 
ample, suggested that, if such were the case, the solution of the problem wouid 
appear to be to reduce the speed of the ship; by so doing, the bumps over the 
stern would be reduced and the pilot would have better control of his aeroplane 
when landing. As to the lecturer's plea that aircraft to be operated from the 
decks of ships should be so designed that the pilot could escape if a machine 
‘ell into the sea from a ship’s deck, he said, that the attitude the aircraft took 
up after talling into the sea from the ship’s deck determined the position in 
which the exit should be constructed, because the pilot would wish to come out 
upwards, especially if he were wearing a flotation jacket. He asked which 
position the lecturer recommended for this exit. 

Group Captain A. J. Miuey (Air Staff Officer, Coastal Area): He considered 
that the Jecturer had been perhaps rather hard on the system of wires which 
was used in the early days to prevent aeroplanes falling over the sides of ships. 
He agreed that the use of this system had resulted in damage to the under- 
carriages of aircraft when landing, but he pointed out that nearly all the machines 
which were damaged in this way were of the earlier types, fitted with under- 
carriages which were not very strong and were not designed for the work to 
which they were put. Later machines, specially designed for the work, landed 
on wire-fitted decks time after time without suffering any damage whatever. He 
had been present on many occasions when machines which had landed on a 
deck would undoubtedly have fallen over the side of the ship but for the existence 
of the wires. A good deal of the damage to aircraft had been due, not so much 
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to the wires themselves, but rather to the method of their support on the 
‘ hurdles,’’* which were very rough and heavy and could well be lightened. 
Although the wires had been dispensed with on modern carriers, he could not 
help feeling that they had served a very useful purpose, and he feared to some 
extent the palisades by which they had been replaced. 

Mr. R. Cnapwick (Chief Designer, A. V. Roe and Co., Ltd.) said his 
recollection of the landing of aeroplanes on the decks of ships was that the tail 
skids and the tail ends of the fuselages were the parts which suffered most 
damage. He agreed with Group Captain Miley as to the value of the wires 
which were used formerly, for during the period in which he was concerned with 
deck flying machines the wires appeared to have been the salvation of quite a 
number of them; if suitably designed undercarriages were used, the wires and 
hooks could be very valuable. 

After hearing this very instructive paper, however, it would appear that st 
is preferable to dispense with the deck cables and use independently operated 
wheel brakes to prevent running over the side. 

With the larger flying decks now in use this should be comparatively easy 
and the saving in weight and head resistance on the aircraft would be 
considerable. 

light Lieutenant L. Massry Hivron (41 (Fighter) Squadron, R.A.F.): 
Squadron-Leader Acland had deliberately omitted to mention the fact that he 
had instigated many deck flying trials and experiments, and that he had been on 
many occasions the first pilot to carry them out. Comparing the ‘‘ island ’’ and 
the flush decked types of ships, Flight Lieutenant Hilton said that the advocates 
of the former claimed that a landing on that type of ship was not interfered with 
by the emission of hot gases and smoke, and further, that the island gave a 
pilot a definite guide to height when making an approach to land, The flush 
deck enthusiasts, on the other hand—and he was one of them—claimed that 
under normal conditions there was nothing to choose between the two types ol 
ship, but that when the wind was unsteady in direction, or when the ship was 


rolling, the flush deck type had a great advantage. He asked, however, whether 
it would be possible to apply a gyro stabiliser to a carrier. He had gathered 


that its use imposed severe stresses upon a sh ), and that, although it stopped 
the actual rolling, there was still the lateral movement; i.e., the ship tended to 
slide down rather than to roll down a wave. ‘The rolling of a ship constitutea 
one of the worst problems which pilots had to face. Whilst agreeing with the 
lecturer that the view was an important matter to the pilot when landing, he 
considered that the control, and particularly the directional control, was even 
more important; if one had a view which was only moderate one could land on a 
deck, provided one had good directional control—this was obtained when in the 
air by means of the rudder control, and on the deck by independently operated 
brakes or possibly by the use of a rubber-tyred steerable tail wheel. Commenting 
on the lecturer’s reference to the difficulties of taking-off float planes from the 
open sea, he said that those difficulties still obtained, and if a float plane had 
to make a forced landing on the open sea it would probably not get off again, 
even if it landed undamaged. He believed that recent developments in regard to 
flotation gear, however, were such that the occupants of a landplane fitted with 
it would stand a good chance of salvation. Vloatplanes landed quite normally 
on the deck of a ship, but they had the curious characteristic of skidding laterally, 
and control became very difficult. The floats must be specially designed. Finally, 
he urged that all aircraft designers who contemplated the design of machines to 
be operated from ships’ decks should obtain as much information on the subject 


* Hurdles were flaps hinged to the deck and about 9in. in he ight, which when in their upright 


position held the wires off the deck. Each flap was about 6ft. long and was so 
hinged that the wheels of aircraft could knock them down as it. ran up the deck, 
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as they possibly could obtain from the Air Ministry. A great deal of informa- 
tion was available, but he was afraid that much of it was ignored. 

Squadron-Leader ENGLAND (Test Pilot to Messrs. Handley Page, Ltd.): He 
asked why, in the later types of ‘‘ island ’”’ aireraft carriers, the islands were 
on the starboard side—bearing in mind that most pilots looked over on the port 
side when landing. With regard to the statement that to-day, under all condi- 
tions, 99 per cent. of the deck landings are quite successful, he asked if the reason 
for that success was that landing was facilitated when palisades were used instead 
of deck wires. 

The films shown have provided ample proof that due to the difficulty of 
landing on the deck without drift, an undercarriage suitable to permit such 
landings appeared necessary, such as that used on the old Bleriot machine which 
had a caster action. He was of opinion that some form of arresting gear would 
be necessary in time of war, not only for stopping the run of the machine but 
also for keeping the aircraft on the deck. ‘The method depicted by the films, 
wherein a number of seamen and/or airmen swarmed round the machine, might 
be all very well in peace time, but appeared to be impracticable in time of war, 
when presumably an aeroplane might be forced to alight on the deck of a ship 
within range of enemy aircraft, when the whole deck would be sprayed by 
machine-gun fire. 

Mr. KF. Duncanson (Assistant Designer to the Gloster Aircraft Co.): As 
aeroplanes were improved and more and more was demanded of them they would 
have to carry more and more weight, and that meant that the problem of deck 
landing would become more and more difficult. He made a strong plea for more 
intensive research in connection with the variable lift wing problems. There 
were several avenues of development—such as by means of slots, flaps, close 
tandem planes, and various combinations of these devices—but so far he believed 
the information available in this connection was very meagre. A good deal of 
research work had been done, but, unfortunately, 1t had been carried out on 
obsolete wing sections and old-fashioned designs. If further experiments were 
carried out on modern wing sections in combination with aircraft which were 
more efficient aerodynamically, the effect would be to give a new lease of life 
to a number of devices which were being more or less discredited in some 
quarters. Finally, he asked whether encouragement was likely to be given to 
the development of dréppable undercarriages, to lessen the danger in the event 
of forced alighting on the sea. 

Major D. H. Krennepy (Hon. Treasurer of the Royal Aeronautical Society) : 
Bearing in mind that much of the difficulty of landing on a ship’s deck was due 
to the difference in the relative speeds of the aeroplane and the ship, he asked 
if steps had been taken to test the gyroplane, which was said to be specially 
suitable for landing at a controlled speed. 

Wing Commander T. E. B. Hower (of the Directorate of Training, Air 
Ministry): Rapidity of landing was absolutely essential, from the operational 
point of view, and for that reason alone, if for no other, the use of wires on 
the decks of carriers had to be abandoned. Rapid landing was facilitated by 
ensuring that from the pilot’s seat there was a good view of the deck and of 
the deck landing signals which were used, and he considered that the use of the 
adjustable pilot’s seat would be a great help in that respect. Another essential 
for rapid landing was good controllability at low flying speeds, and in that 
connection the use of the automatic slots should be of great assistance. To 
ensure rapid stowage of the aeroplanes after landing the locking arrangements 
of the folding planes should be automatic, if possible, and the tail skids should be 
fitted so that they could be pushed not only forward, but also backwards o1 
sideways, as desired. Finally, reliability of engine starting was of great import- 
ance when aeroplanes were about to leave the ship, because if the engine of one 
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machine, which might be in the centre of a line up of a dozen machines, refused 
to start, the take-off of all the machines behind it was delayed seriously. 

Commander SHarman (Naval Division, Admiralty): He believed that 
Wing Commander Howe was the pilot who had first landed on deck at night, 
and a number of pilots had performed it since, but it had not been tried out in 
the course of actual fleet tactics. There appeared to be great possibilities in this 
direction. Referring to the water-cooled versus the air-cooled aero engine from 
the point of view of starting up, he pointed out that a longer period was required 
to heat up the water-cooled than to heat up the air-cooled engine. That was 
an important consideration, particularly when a carrier was attacked by an 
enemy and it was desired to get the machines away as quickly as possible. 

Commander L. D. Mackintosn (Naval Division, Admiralty): Speaking as 
one who had flown as a passenger in machines operated from ships’ decks, he 
said that it was not merely desirable—as the lecturer had stated—but essential 
to use aeroplanes that would float on the water, because if a machine had to 
make a forced landing on the water at a distance from its carrier its crew had 
little chance of rescue if it had not buoyancy. Commenting on the suggestion 
that the auto-gyro might be tested for deck operation, he said that it might be 
able to land on a deck quite well, but he hesitated to consider what might happen 
after it had got off (meaning that at present it is of very little military value). 

Flight Lieutenant R. E. H. Aten (late of the Air Ministry): When at 
Dunkirk, early in 1915, he had noted that the French Air Force was supplied with 
Voisin machines, which had a four-wheeled undercarriage and wheel brakes; he 
asked the lecturer whether the adoption of brakes and a similar kind of under- 
carriage had—in those days or since—been considered for use on machines 
operating from ships’ decks. He drew attention to the fact that a flotation gear 
had been developed, involving the use of a bag, which could be filled from a 
compressed air bottle by the pilot if he were making a forced landing on the 
water. He asked the lecturer if he thought the use of some similar apparatus 
was worth while. 

Mr. L. W. Bryant (of the Aerodynamics Department of the National 
Physical Laboratory) (contributed): He was greatly interested in Squadron- 
Leader Acland’s paper as he was for several years responsible for researches on 
model carrier ships at the National Physical Laboratory. It is now some five 
years since he saw any deck flying, and it is gratifying to learn that progress 
has been made and confidence increased to the extent revealed by Squadron- 
Leader Acland. Knowing as much as he did about the air disturbances around 
a ship, he was very appreciative of the skill and courage shown by deck landing 
pilots, and of the achievement of designers in producing successful machines. 
It would perhaps be of interest if he tried to outline the general characteristics of 
the flow around a carrier ship, remarking in advance that ali the main essentials 
have been established experimentally on both model and full scale. 

It is well known that when a wind is blowing normally against the face 
of a cliff the air is deflected upwards from the edge of the cliff and travels some 
distance inland before the main stream again reaches the ground, and _ that 
beneath the main stream is a region of turbulent air forming what has been called 
a ‘‘ cliff eddy.’? This eddy is of course largest when the wind is normal to the 
cliff face, but it is still present along a narrow strip near the cliff edge when 
the wind is at glancing incidence with a small component towards the land. The 
hull of a carrier ship acts like a cliff, and eddies are formed along the edge of 
the deck whenever there is a relative wind. The eddies are almost entirely 
confined to the bow portion of the ship if the wind is dead ahead, but a few 
degrees of yaw are sufficient to cause the eddies to make their appearance along 
the windward edge of the deck. The disturbances begin at a point near the bow 
of the ship and trail across the deck, generally crossing the stern on the windward 
side of the centre line, but in bad cases extending further to leeward. A second 
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generating point frequently appears about amidships. It is fortunate that there 
always exists a variation of natural wind velocity from zero at sea level to a 
maximum at a considerable height, particularly in the case of strong winds, 
because this gradient reduces the strength of the cliff eddies. | Nevertheless, 
actual measurement has demonstrated that eddies of an extremely dangerous 
character are present over the stern windward quarter of the ship’s deck when 
the direction of the relative wind approaches 10° to the fore and aft line. It is 
therefore imperative to steer the ship head to wind as closely as_ possible. 
Absolute accuracy is not possible owing to the frequent fluctuations in the direc- 
tion of a natural wind and to the comparatively sluggish response of the ship 
to her helm. It has to be accepted that a dangerous gust is always a possibility 
in a strong wind. The danger becomes reduced as the ship’s water speed 
becomes larger as compared with that of the natural wind. It should be remem- 
bered that the serious disturbances do not arise from relative wind due to the 
ship’s motion through the water (presuming that the ship is being steered 
head to wind), but from the gustiness of the natural wind. 

The core of the eddies from the deck edge is a region of minimum velocity, 
and the air has a rotary component around this core superposed upon its longi- 
tudinal velocity. It is this rotary motion which is the special risk in deck landing, 
and is scarcely present in any other class of flying. The normal aeroplane, unless 
stalled, will take up this rotary motion of the air in less than one-fourth of a 
second, and is helpless if caught at a late stage in the landing. He thought it 
may be confidently laid down that if the cliff eddies could be reduced or avoided, 
all the serious bumps arising from the ship’s structure would be eliminated, and 
rough weather landings would be made with much less risk. It is possible to 
design a floating deck in which bumps in bad weather would be much less marked 
than in existing carriers; but when due consideration is given to naval require- 
ments and to the technique of Janding on a rolling and pitching ship the necessary 
modifications may not be considered sufficiently worth while. He was personally 
of the opinion that a good deal might be done to moderate disturbances without 
undue sacrifice of other requirements. He might say that from an aerodynamic 
point of view the island has no merits whatever, and is aiways a serious obstruc- 
tion in gusty winds. No streamlining quite obviously can be of any avail. 


Squadron-Leader Acland states that it is quite possible to land successfully 
with one wing over the side. He could not help feeling that this is most essen- 
tially a fair weather proceeding and even then not always unattended by risk. 
If, therefore, palisades render this more difficult it is a strong additional argument 
in favour of fitting them; they afford a visible obstruction in place of an invisible 
one. 

It is Squadron-Leader Acland’s opinion that the risk of accident to a machine 
landed by a practised pilot on existing carriers is not unduly great, and statistics 
appear to support his view. But he thought that ninety-nine per cent. efficiency 
is worth improving upon, in the sense that rough weather landings might be 
made less hazardous, so that a greater number of them could be made with more 
confidence. The risk might be still further reduced as he had suggested above 
by modifications in the design of the ship which are by no means drastic, and also 
by attention to the problem of improving low speed control. The Aeronautical Re- 
search Committee is directing a great deal of research work towards the solution 
of this latter problem, and the results of its researches will be specially applicabie 
to machines for deck landing. One or two remarks on the present state of know- 
ledge may be of value. In the first place it is clear that the autoslot by itself 
is not desirable in a deck landing aeroplane, because by increasing rolling stability 
it tends to make an aeroplane follow any rolling in the disturbed air exactly as 
in normal flight without, however, giving rise to any control equal to that at 
lower incidences. The maximum possible lateral control is desirable, which at 
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the moment suggests a slot-and-aileron or perhaps a slot-and-intercepter control. 
The design of these, however, is a matter for considerable experimental research 
in any new type. Probably the best compromise is a well designed Frise aileron 
combined with neutral or slightly damped rolling stability. It is not yet known 
how best to secure the latter requirement with certainty. Lastly, a large fin 
and rudder are desirable to secure adequate directional stability and effective 
control; this he thought was universally conceded. 

Group Captain H. R. BusteEp, Commanding Reception Depot, R.A.F. 
(contributed): He felt a little crushed after the lecturer’s rather severe handling 
of the longitudinal wire arresting gear as he was mainly responsible for its 
installation into ships in 1917. However, to show he was not biassed he had 
initiated the scrapping of this gear and had begun operating with a clear deck 
eight years later. 

Nevertheless, for a system to have remained so long, proves it must have 
been of some use, and it is his view that some retaining device was essential for 
many reasons. Firstly, inadequacy of control, especially directionally, in the 
carly types of aircraft used for ‘‘ deck landing.’’ Secondly, the air flow over the 
‘** flight ’? deck left a good deal to be desired, while with slow ships a sufficiently 
high relative wind was not always obtainable, to create conditions to suit the 
varying degrees of proficiency of the pilots during the early stages of their 
training and in exercises. 

uenerally speaking, the lower the natural winds and the higher the ship’s 
speed the better the air conditions are over the deck. 


There is no doubt, however, that the wires were the cause of a lot of trouble 
and were an attempt to make the best of a bad job, but this could have been 
overcome with better design. 

The main disadvantages of arresting gears are, firstly the moral effect of 
knowing that having once touched the deck, matters are no longer under the 
pilot’s control. It is very comforting that if one is not satisfied with the first 
attempt the throttle can be opened and attempts at landing made until one is 
satisfied. This was denied to pilots with wires on the deck. Secondly, the 
speed with which aircraft could be operated is greatly handicapped. 

A word about aircraft. A good view of the deck from the aircraft during 
the whole period of approach and contact is essential. The next in order of 
importance is adequate directional control at slow speed. In practice he used 
to avoid, if possible, using types of aircraft, in bad weather or light airs, that 
showed a tendency to yaw at the end of their landing run on an ordinary aecro- 
drome. If this characteristic was due to a forward chassis position combined 
with lack of surface aft, their performance was always doubtful, as the former 
aggravated the tendency to porpoise unless a three-point contact was made, which 
is not an easy matter on a moving deck. 

A wide chassis, not too far forward of the C.G. is definite ‘ly easier to handle. 
The forward wheel position is an old legacy from the wires and will probably 
be retained by the adoption of brakes. 

Solid tyres show an improvement over pneumatic, as the inflated tyre rather 
acts in part contrarily to the real shock absorbing device on the chassis proper. 
With solid tyres the aircraft holds the deck better. Unfortunately, most things 
are a compromise and what may suit an iron deck may not be equally good for 
ordinary aerodrome conditions. 

The landing speed must not be high, otherwise the ship’s speed will be high, 
which is not economical and has tactical disadvantages. 

Finally, he believed a great deal of their troubles would not have occurred 
if they had placed more stress on wind tunnel results of ship models. These 
certainly predicted what happened originally in H.M.S. ‘‘ Furious ’’ and later 
when she was re-constructed, for all practical purposes at any rate. 
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It is in the direction of the design of superstructure with a view to the best 
possible airflow over the deck that our best ground for improving reliability in 
operation lies, especially in bad weather. It would confer more mobility to the 
carrier ’’ and greater safety to aircraft. 

Unfortunately in rough weather they were not only faced with the ship’s 
movement, which he thought was not the most serious trouble, but pulsations 
in the flow of air over the deck caused by the passage of waves past the ship. 
He had actually measured a difference of 8 knots between the passage of the 
crest and the trough of the wave on the flight deck. It is easy to imagine that 
landing on a deck which may be rolling 10° to 12° and pitching 18/ to 20/, coupled 
with a rise and fall of 8 knots in relative air speed is no easy task. 


REPLY TO DISCUSSION 


With regard to the President’s point that no mention had been made in 
the course of the lecture of the very early experiments with the old box kites, 
he said he had intended to draw attention to those experiments, but he had not 
sufficient knowedge to enable him to mention them in detail, and he had purposely 
avoided mentioning names so far as was possible. However, he had referred 
to the experiments carried out in 1911 and 1912 on the ‘‘ Hibernia ’’ and the 
‘* London ’’; he believed it was at that time that Air Commodore Samson, Air 
Commodore Bowhill and others had flown box kites from those ships. He was 
afraid he must plead ignorance of Mr. .Ely’s achievement. He thought, however, 
he was correct in saying that Squadron Commander Dunning was the first man 
to alight successfully on a ship under way. | 

(Note: Mr. Ely first flew off a platform built to the bows of the U.S.S. 
‘* Birmingham,’’ on November 14th, 1910, in Hampton Roads. The aircraft 
used was a 50 h.p. Curtiss landplane. On June 18th, 1911, he successfully alighted 
on a platform 32 by 117 feet, built on to the stern of the U.S.S. ‘‘ Pennsylvania.’”’ 
The ship was at anchor in San Francisco harbour.) 

Discussing the suggestion made by Group Captain Cave-Browne-Cave that, 
if the length of a carrier deck were ample and if the landing difficulties were 
due mainly to its narrowness, the difficulties might be overcome by reducing 
landing speeds; he said that much depended upon the machines used. If one 
had a length of 300 feet of deck on which to land, and were using a fast-landing 
machine, the relative wind speed must be high, but with a slow-landing machine 
it would be possible to alight within that space when there was no wind, or even 
when the ship was at anchor. In this connection we must consider present types 
of aircraft. The Fleet required machines which would travel at high speeds and 
which would carry big loads and travel long distances, and those demands resulted 
in certain landing speeds necessitating a fairly long deck or high relative wind. 
On the other hand, it must be remembered that the captain of the carrier had 
to endeavour to keep station with the fleet in spite of frequent alterations of 
course into wind to fly aircraft off and on. High speed enabled him to keep 
station to a certain degree. If a medium wind (about 15 knots) were blowing 
from the opposite direction to the line of advance of the fleet and the carrier 
afforded sufficient length of deck for her aircraft to land on under conditions of 
little or no wind, then by steaming down wind at 25 knots the carrier could 
produce a relative wind of ro knots over her deck. Aircraft could thus be landed 
on without losing touch with the fleet. But if, on the other hand, the deck is 
cut down in length the carrier will always have to turn head to wind, and further, 
the number of aircraft which can be ranged up on deck and flown off in a given 
space of time, will be considerably reduced. 

Both Group Captain Busteed and Mr. Bryant had answered the question 
in reference to the effect of a high ship’s speed on the air currents round the 
deck, and had stated the fact that a high ship’s speed produces better air con- 
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ditions over the deck than a high relative wind produced largely by a high natural 
wind. Modern decks, such as those of the ‘‘ Courageous ’’ and the ‘‘ Glorious,”’ 
which were about 90 feet wide and from 450 to 500 feet long, would enable 
us to land practically any type of aircraft. The difficulty due to narrowness was 
that the aeroplane might begin to swing after it had landed. If that swing 
were not checked one could not describe a circle of 100 yards diameter, as on 
an aerodrome, and merely feel an ass; one would feel wet instead. 

He agreed that it was really important that a pilot should be able to get 
out of a machine easily. He was not out-size either in height or beam, but he 
had almost had to use a shoe-horn in order to get into some aircraft which he 
had had to operate from decks, and if they had gone over the side of the ship 
when landing he did not think he could have got out. There were some machines 
which were quite comfortable and very nice to fly over the land, but the pilot 
felt when flying over the sea that he would be in great difficulty if a forced 
landing had to be made. As an example, he recalled that in the Sopwith two- 
seater which he had flown during the war, the pilot was seated right under the 
centre plane, and, if a forced landing were imminent, he would have to get out 
on to the wing before the machine reached the sea. 

With regard to the suggestion that he had been somewhat hard on the system 
involving the use of deck wires, he recalled that he had had the honour, or 
perhaps the misfortune, to be Flight Commander of a Flight which was engaged 
in deck-landing experiments on a ship whose deck was fitted with wires, and he 
had taken his share of the flying with the other pilots; they had had to devote 
most of their evenings, half holidays and Sundays to the repair of damage which 
they attributed to the wires. He agreed with Group Captain Miley that one of 
the objections to the use of wires was that when a machine had landed the 
pilot did not know whether or not the hooks beneath the machine had caught any 
of the wires, and that was well illustrated by the film showing the landing of 
machines on decks fitted with wires. During their first flights the pilots used 
their engines quite a lot in order to avoid bouncing hard on the undercarriage ; 
if there were no wires a pilot could keep his engine going so that he could fly 
off again if necessary and make another attempt. So many people had remarked 
on the severity with which he had dealt with decklanding wires that he feared 
that he must have given the impression that he had never considered them of any 
value. Far from it, he entirely agreed with Group Captain Busteed and Group 
Captain Miley that at a time when aircraft were not entirely suitable for deck 
flying the wires enabled landings to be made and pilots to obtain such confidence 
that ultimately the wires could be safely dispensed with. He, however, thought 
that the principle was largely the cause of many minor accidents which would 
not have occurred with the same aircraft being landed in exactly the same manner 
on a modern deck. Some of the landings illustrated in his first film resulted 
in damage to the aircraft which would not have occurred had there been no wires. 
It was quite possible that, as had been stated by Mr. Chadwick, the tail skids 
of the machines suffered more than other parts in deck landing, but he personally 
regarded such damage as being of a minor character; he could not recollect a 
case in which damage to the tail had been sufficiently serious to prevent further 
flying when the undercarriage and propeller had been left intact. ‘* The damage 
sustained by the tail was in some cases due to the aircraft coming in too low 
and the tail so far down that it struck the edge of the deck. The alterations to 
the after end of the deck to which he had referred, i.c., the round down, had 
completely obviated the type of accident due to this particular cause. 

As one who had tried to land machines on both the ‘‘ island ’’ and the flush 
decked types of ship, he agreed with Flight-Lieut. Hilton that the flush decked 
was the better. As to the suggestion that the island provided a good guide to 
height when an aeroplane was landing on the deck, he asked why, if that were 
so, the machines coming into a land aerodrome did not land beside the hangars. 
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He believed the truth was that every pilot who landed successfully on a carrier 
with an island did so because he forgot the island completely. Similarly, in reply 
to Squadron-Leader England’s question as to why an island was always on the 
starboard side, it was built on that side for no particular reason, but, whereas 
most pilots looked over the port side of their machines, it enabled them to forget 
completely this obstruction and to concentrate on landing on the centre line. He 
recalled that he and other pilots had had to do rough weather landings on the 
‘* Eagle,’’ using the ‘‘ Camel ’’—a machine as controllable as almost any aeroplane 
in existence. They had found that the island had swung across in front of them, 
and, in spite of all they could do, they were picked up and thrown over the 
starboard side; it was only by sheer luck that they were able to get away without 
hitting the water. That was one of the reasons why he was a flush deck enthusiast. 

With regard to landing on a ship which was pitching, he suggested that it 
was best to try to land at about the centre of the deck and to forget that the 
stern was rising and falling. When trying to land on an island type of ship 
which was rolling, if the pilot could forget that the island was there his chances 
of making a good landing were as good as ever they would be. If the use of 
gyro-stabilisers could do away with rolling, so much the better, but he rather 
doubted that they were worth while. 

Replying to the question as to whether the high percentage of successful 
landings achieved nowadays was attributable largely to the use of palisades, he 
said that he attributed the success almost entirely to the use of the flush deck, 
having no hurdles, wires or other excrescences of any kind. Undoubtedly one 
of the advantages of the use of palisades was that if an aeroplane swung at the 
end of its run it would not go over the side of the ship, though it might be 
damaged by the palisades. On the other hand, there was one grave disadvantage 
of the use of palisades. They did not commence until a point was reached about 
150 feet from the stern, but even at that point a pilot might feel that he was 
making a bad landing and might wish to open up his engine and have another 
try; if there were no palisades he still had a chance of getting away, but if there 
were palisades he could not open up his engine and take off again over the side. 
However, there was really no excuse for failing to land on the centre line and to 
keep to it nowadays. 

Dealing with the suggestion that the Bleriot type of undercarriage might be 
used, he reiterated that he was averse to a reversion to deck landing wires in the 
old form, and added that, in view of the directional control of modern aircraft, 
both by rudder and brakes, he did not think the necessity for a castor type of 
undercarriage existed. However, it might have advantages of which he was not 
aware. With regard to the exposure of machines and landing parties on deck 
during war, he pointed out that when a flush deck was used the time of such 
exposure was reduced to the minimum, whereas if deck gear were used the party 
would be on deck for a longer period, because the deck gear would have to be 
rigged. Replying to the question as to what would happen to the aeroplanes on 
deck in the event of attack by the enemy, he pointed out that the proper place 
for the aeroplanes was in the air. The naval look-outs should be able to see 
the enemy approaching and to warn the airmen in time to enable them to get into 
the air. If they were too late, then probably the flying deck itself would cease 
to exist. 

Whilst he agreed that machines should be made as buoyant as possible, he 
was not sure that the dropping of the undercarriages would increase the buoyancy, 
because he had always regarded the pneumatic tyres on the wheels of a land plane 
as being one part of the aircraft which provided buoyancy to such a plane if it 
fell into the sea; the dropping of the undercarriage, however, would reduce the 
tendency for the machine to turn over when landing on the sea. If, however, the 
fuselage could be built like a boat and could land like a boat, it would probably 
be worth while doing it. 
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With regard to the gyroplane, he said that everybody had agreed that it 
would land on anything, but the question was whether or not it would get off 
again. It must be borne in mind that a Service machine had to do much more 
than merely get into the air and land again, and he imagined that if there were 
a large vane revolving overhead the field of fire would be considerably reduced, and 
there would appear to be considerable disadvantages in connection with stowing 
this type of aircraft in the hangar. 

He agreed that, in the interests of rapidity of stowing after landing of the 
aircraft, it would be valuable to have automatic wind clips if possible. 

He had not mentioned deck landing at night, because he was not sure that 
he would be permitted to answer the questions that might be put to him with 
regard to it, but deck landing at night had been achieved ; as far as he could see, 
if the deck were illuminated sufficiently well, landing at night would be much the 
same as landing during the day, or perhaps easier, because there would be nothing 
else visible to distract the pilot’s attention. 

Discussing the merits of the water-cooled versus the air-cooled engine, he 
said that he always had a better view from aeroplanes having water-cooled engines 
than from those with air-cooled engines. He saw no reason why a longer period 
should be required to get a water-cooled engine machine into the air than one 
with an air-cooled engine. It was a question of heating up the oil, and not the 
water or the air. 

The application of brakes to the landing wheels was being developed, he 
believed successfully, so that directional control had been vastly improved, and, 
in addition, the length of run after landing had been shortened. He saw no 
advantage in the four-wheeled undercarriage over the normal two-wheeled under- 
carriage ; indeed, he imagined that the use of four wheels would be a disadvantage, 
because the extra wheels would offer extra head resistance. 

Though he was not competent to give definite views as to the value or other- 
wise of particular forms of flotation gear, he suggested that the fitting of bags 
under the leading edge of the lower plane must detract from the performance of a 
machine in flight; also, as the result of his experience, he had a great distrust of 
air bottles. In 1917 he had had to land in the sea an aircraft fitted with all sorts of 
air bottles and bags, and there were various things which had to be pulled out. He 
had pulled out everything that had to be pulled out, but nothing had happened, 
so that the machine had sunk. He had come to the conclusion that, although the 
air bottle capacity was sufficient to blow up the bags, the pressure was not 
sufficient to enable them to blow them up against the weight of the machine. On 
the other hand, it seemed to him that if the bags were blown up just before the 
machine landed, there was the chance of the bags being torn off as the machine 
hit the water. The solution appeared to him to be, have a greater pressure in 
the bottles than was necessary to blow the bags up under normal conditions. 
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Journal written on board the ship. Nothing has been added since. 
BY 
N. S. NORWAY, B.A., A.F.R.AE.S. 
Chief Engineer, Airship Guarantee Co., Ltd. 


(Certain editorial abridgments have been made.) 


Monpay JULY 281H, 1930.—At Cardington—having spent Sunday morning on 
the ship after the last trial flight. A few eyelets damaged on that flight—nothing 
serious. One petrol tank leaking at the centre joint, to be changed on Monday. 
With so many tanks it would be odd if one was not leaking. 

To the ship early this morning by taxi; worried about the sealing strip repair 
which carried away on Saturday. Saw Both and Meager about this on board. 
Prospects good for start at dawn on Tuesday. Back to the Bridge Hotel, and 
on to station, buying rubber shoes and overall on the way. To London on 10.23, 
first to the Club and then to London Office. No confirmation of flight. At 
about 7.30 two calls, Bamber and Burney—flight confirmed for start 3.30 Tuesday. 


Down to Cardington with Burney, Bomber, and Lady Burney. Rain on the 

road, but fine at Mooring Tower, which we reached about 11.45 p.m. 
(This is the 8th flight of this ship). 

TuEspay, JULY 29TH.—Went on board shortly after midnight and changed 
into easier clothes. Customs officer (!) came round as I was sorting out a bit. 
Nothing to declare. 

We slipped at 3.50 a.m., summer time. We have 34.5 tons of petrol on 
board, which should be ample. ‘The passenger list is: Colmore, Burney, Self, 
Wann (who is on leave from the A.M. and has been worked in as a watch-keeper), 
McWade (A.1.D.), Prentice (Admiralty), and I think that is all, apart from the 
usual officers and crew. 

At the last moment the ship was light, and we delayed some time in filling 
up two emergency water bags (4 ton) forward. We slipped with practically full 
emergency ballast, dropping one bag aft to get the tail up. (Later.) Slipped with 
5.3 tons emergency ballast—not full. 

It was just light enough to see the fields. The preparations were better done 
than I have ever seen them: nobody but the officers and coxswains in the control 
car, and everything smart and efficient in the dim light. We slipped, and a 
great cheer from the tower told us we were clear. Booth rang on all engines and 
put her nose up, and we forced her up to about 1,000 feet in the half darkness. 
Our course will take us over Liverpool. There is a small depression N.W. of 
Ireland; by passing north of this we should get a favouring wind this afternoon. 
We hope to make a good time. 

Colmore, Burney and I have all forgotten our passports! Thank God I’m in 
good company. They made a very good job of the sealing strip repair yesterday 
morning. A small scare when we forced her up to height on leaving, when gas 
was smelt from Bag 6 on coming up to pressure. A tear was suspected, but 
now we think it was just escaping from the auto valve tank into the keel. 
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Giblett (Meteorologist) is pleased with the forecast and everyone very opti- 
mistic. We are running on four engines at 1,600 at about 52 knots (60 m.p.h.) 
at about 1,300 feet. Time 3.25 G.M.T. To bed. 

9.15 G.M.T.—We passed Chester at 6 a.m., where the railway whistles to us 
woke me. Steff and I went out on to the balcony in pyjamas and watched as 
we approached Liverpool. We passed straight over the town at about 6.20, by 
the unfinished cathedral and the docks. From the air they seem to have built 
that cathedral in the middle of a slum, on a bit of ground suspiciously like a rubbish 
tip. From Liverpool we passed out to sea on a course for the Isle of Man. That 
was the last of England, and I went back to bed. 

Called at 8 to pump petrol ; at 8.5 we passed Isle of Man, but I was pumping 
and didn’t see it. About 8.45 we passed Mull of Galloway. It is cloudy at about 
2,000 feet, with occasional slight rain, but good visibility generally. Sea calm, 
and the trawlers we pass mostly hoot at us. The wind seems to be getting 
round abaft the beam, in accordance with the forecast. Our course should take 
us to Rathlin Island, on the north of Ireland. So far no damage or incident of 
any sort. Still running on same four engines, making about 50 knots at 1,500 
fect. 

There are 45 people on board in all, I am told. The cover is wet from the 
cloud fog and streaming over the windows; it would fill our ballast bags if we 
wanted it, but I don’t think we do. Greenstreet’s collector works splendidly, 
and must be made a design feature on the next ship. My bunk lacing broke 
in the night, letting the canvas sag down; it is laced with a continuous cord, which 
is silly. We can smell dinner cooking all over the coach, which might be un- 
pleasant but which I find more tantalising. You get as hungry on an airship as 
on a ship. We have just passed a few rocks, a lighthouse, and a wreck. Tem- 
perature is mild, and we are all wearing our normal clothing for the time of 
year. These rocks were The Maidens. 

Later-—-10.20 a.m.—we are abeam of Rathlin Island. 

11.0.—We are off Oversay Island (Islay) and have turned west, course 
290° mag. This is the last we shall see of Europe. A grand, desolate landscape 
in sun and cloud; no evidence of man or cultivation at all. We have passed 
more or less through the depression and are north of it, as is shown by a slight 
following wind. We have reduced speed to 45 knots on the front engines only. 
Weather sunny, with clear shadow of ship on blue sea. 

A small cocktail party in the saloon to celebrate departure. 

11.45.—Premature about leaving Europe. If we were not in cloud we should 
be able to see the island of Inishtrahull (N. Ireland) and on the same course is 
another one further on (Tory I.). The following wind is about 18 knots, so that 
we must be making 60-3 knots (70-75 m.p.h.) over the sea. Greenstreet tells 
me that on the last flight the water pipe of his collector from the top of the ship 
became choked with oak leaves; we were never below 1,500 feet on that flight. 
Now that scems to me to be very odd, because an oak leaf is heavy. An 
upward vortex? I have advised him to take out a provisional patent on the 
collector. 

1.25 p.m.—-A good lunch—soup, stewed beef, peas, potatoes; greengages 
and custard, beer, cheese, coffee. Argument with Scott, who laid down that 
every form of transport reaches limiting economic cruising speed: car, train, 
aeroplane, and the latter will not get faster. In general, I think he is right. 
We are butting along in low cloud at about 1,300 feet on four engines at 50 
knots. The wind is strong and northerly ; we are off the N.W. corner of Ireland 
making good about 40 knots on 270° mag. Probably we shall head a little south 
soon and get south of a high pressure area down there, and so find a favouring 
wind. Sea about Force 5 and very desolate; it beats us all how anyone should 
have the courage to attempt the Atlantic in an aeroplane. We are exposing 
Petrie saucers every few hours and sealing them up, in order that bacterio- 
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logists may be able to examine the bugs that live in this desolate part. There is 
absolutely no sensation of being at sea—no salt smell, or wave sounds—or 
anything. 

2.45 zone time (G.M.T.+1).--At 2.50 G.M.7T. our position was about 
55°N. x 11°30/W. Sea rather calmer and apparently making good about 42 knots 
at 270° mag. The above position was got by a position line during a sunny 
period; it is now dull and overcast. Since leaving the Scotch coast we have 
seen no ship, and now we are not likely to as we are a long way to the north 
of steamer routes. Pumped petrol with Lt. Cmdr. Prentice for one tank. Still 
cruising at about 50 knots A,S.I. on four engines at about 1,300’. We have left 
all the birds—seagulls, gannets, etc.—behind, and now there is no sign of any 
life in these waters. The weather is mainly fine, though dull, and we are getting 
no more water in the collector. Scott comments on the immense difference in 
comfort to when he crossed in R.34 ten years ago. The meteorological chart 
made at 13.00 hrs. G.M.T. is poor, showing beam winds (northerly) for the next 
few hundred miles and probably head winds after that. But by the time we get 
there it will all have developed and changed. Everybody is sucking sweets in 
lieu of smoking. 

5 p-m. zone time.-—Lat. 54°, Long. 15°20! D.R. Still cruising under same 
conditions and course, making good about 44 knots. A fine evening with de- 
creasing wind: sun and low cloud. A very rough calculation on the present rate 
of progress shows that we should pick up Newfoundland to-morrow evening. 
We are about 200 miles off the west coast of Ireland (Connemara) ; it is getting 
much colder. We have now been going for about 16 hours. Most of the 
passengers and officers off duty had a sleep this afternoon. 


8.30 zone time.~-Still holding the same course and speed 50 knots on four 
engines. We are passing into a region of relative calm; the N.W. wind has 
fallen light and we are making good about 48 knots. Later we may get a 
favourable wind. It is clear, but very cold and a grey evening—bleak. The 
temperature must have dropped a lot. This emphasises the effect of the Gulf 
stream on the British Isles. The course we are on runs from the north of 
Ireland to the south of Newfoundland, and is considerably south of west. In 
spite of this southerly trend it is getting colder and colder, and from the chart 
warnings we may expect to see icebergs and possibly pack ice off Newfoundland 
to-morrow. We shall then be in the same latitude as Lyon in France, in the 
height of summer. We may expect a cold fog. 

There are several ships in the neighbourhood, who wireless meteorological 
information as a matter of routine to the Air Ministry, who relay it to us in 
batches. So far we haven’t seen any of them, but Caledonia sent us a wireless 
of good wishes just now. 

10.30 zone time.—Several of these ships have been in touch, but have given 
no wireless D.F. bearings to fix us. The Arabic is dead ahead on our course, 
and we expect to overtake her in the early morning. Bed. 


WEDNESDAY, JULY 30TH.—8.4o a.m. zone time (G.M.T.+ 2). We passed to 
another zone in the night. This time business is complicated when you change so 
quickly from one zone to the next. 

Position about 54° 20! N. and 35° W. We altered course a little in the 
right to steer rather more northwards, heading for Belle Isle at the north of 
Newfoundland and at the entrance of the St. Lawrence. ‘This because the 
meteorological chart made up at 1 a.m. disclosed a shallow depression east of 
Newfoundland. By going round the top of this we shall get a following wind, 
and this we have now actually got and have had for about a couple of hours. 
We are cruising at 50 knots on four engines, but are making good about 74 knots 
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over the ground, on practically a due westerly course. This is fine, and we hope 
to pick up Belle Isle, about goo miles from here, this evening. 


We are running in thick fog. We saw the Ausonia early this morning, 
which left England on Friday bound for Montreal—I didn’t see her myself because 
I was in bed. The Laurentic, bound east, is somewhere ahead of us and we may 
see her. At the moment the fog is so thick that we couldn’t see anything; we 
have been down to about 700 feet to try and get under it, but it appears to go 
right down to the water. 

This fog is making the ship very wet, and we have collected 14 tons of water 
in the collector so that we have now 7.2 tons of water ballast on board and still 
coming in well. Gasbag 7 appears to be leaking, as it was when we started, 
and has risen a good bit; the others are holding well. 

There has been no motion of the ship whatever on this flight. Pumped petrol 
before turning in, and again before breakfast this morning. The comfort of this 
flight is almost staggering. Sleep all night in bed, get up, shave in hot water, 
dress and eat a normal breakfast served in a Christian way. If this water 
collector can be developed, as I think it can, we may be able to have baths in 
future ships. 


It does not seem to me to be quite so cold. Most of the officers and crew 
are wearing Teddies; I have one but have not yet worn it, not having been cold 
enough. A Teddy is a combination overall with a fur collar, like a Sidcot, but 
of fleece, or Teddy, inside and out. It is brown in colour, so that a man in a 
Teddy looks just like a Teddy-Bear. Most of us are wearing the fur knee boots, 
as one’s feet tend to get cold. 


11.0 a.m. zone time (G.M.T.+3).—We have passed into another zone and 
put the clock back another hour; at this rate we shall never get lunch! We are 
in about 54.30 N. and 41.30 W., cruising at about 50 knots on four engines, 
with a following wind and making good 61 knots over the ground. We are 
north enough and have just altered course direct {rom Belle Isle, which we hope 
to reach to-night about 10 p.m. G.M.T., or 6 p.m. zone time. It is now about 
530 sea miles away. We are making a splendid passage so far, and it has been 
achieved simply by the most careful meteorological work. 

We had a sweepstake on the day’s run, noon to noon, G.M.T. Eldridge 
won it with 1095 sea miles; we are doing much better now. Everybody in the 
ship seems to have a camera; I have exposed many films, but conditions are 
difficult. There are no external views, and inside conditions are only suitable 
for bulb or time exposures. Moncrieff has been over the top catwalk with a 
heavy reflex; I met him coming down. We are still running through fog, which 
I imagine is typical of the Newfoundland banks. Our height is 1,200-1,500 
feet and occasionally we are above it; it has a perfectly level, white top under 
the blue sky. Very occasionally it wreaths apart and we can see the sea and 
check our drift. One or two ships give us cross bearings; Montcalm is a 
hundred miles or so ahead of us. The sun through the mist makes such a 
bright light that we have had to rig a curtain to protect the rudder helmsman’s 
eyes from the glare, as we had to at sunset last night, and in the control car 
people tend to wear dark glasses or motor goggles. ‘This very bright light 
is rather funny when you are in thick cloud and can’t see a thing. 


Everything in the ship is satisfactory. In the fins this morning I came on 
Deverell repairing a little chafed hole in the cover about the size of a penny; 
the crew are continuously on the lookout for incipient damage of this sort 
and take it before it has time to get very far. They did a little sewing and 
doping on the top elastic hinge strip of the port elevator yesterd: ay in antici- 
pation of damage that had not yet happened. A good, keen crew. 
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2.30 p.m. zone time.—The clouds extended from sea level to about 1,500 feet ; 
we have been in them a good deal but are now cruising above them in bright 
sunshine. It has grown quite warm to-day, in marked contrast to last night. 
We are still running at 50 knots and making good about 614 knots over the 
ground; the following wind still holds. We had expected to lose it by this time. 
We have about 250 miles to go to Belle Isle. 

We have just stopped the aft engine in the aft car and put on one of the 
wing car engines to replace it, still running on four engines. A flexible water 
pipe to the radiator is chafing on the car structure and something has to be 
done about it. This is the first time we have had to stop an engine for adjust- 
ment or repair; the job will take about an hour. It is a pity that there is so 
much cloud about as it prevents us from seeing ships that we know are in the 
neighbourhood. Irom time to time we bring the ship down to about 7o0o feet 
to try and get under the clouds, but have to go up again. 


4.30 p.m. zone time (G.M.T.+ 4).—We have passed into another zone and 
put the clock back an hour again—afler tea. ‘The fair wind has gone and we 


have a 20-knot wind against us, very nearly dead ahead; this is in accordance 
with our prediction from the depression centred about Hudson Bay. We have 
put on power and are now running on all six engines, the forward ones at 1,500 
r.p.m. and the aft ones at 1,600 r.p.m. This gives us about 58 knots (or 66 m.p.h.) 
and we are making good about 42 knots over the ground. Belle Isle is just about 
100 sea miles ahead, so that we should reach it at about 7 p.m. of this zone time. 

The weather is clear now, but grey with high cloud. Visibility is good at 
the moment and we can see to the horizon in most quarters; our height is 
about 1,500 feet as usual. We have some hopes of landing to-morrow, but it is 
a toss up whether we shall be able to do this. Jt would be a good show if 
we could. Montreal is about 800 miles from Belle isle. 


6.30 p.m. zone time.—It has turned cold and grey; visibility is moderate 
between frequent rain showers. We are making an air speed of 58 knots on 
six engines as before, and making good about 43 Knots over the ground. At 
this speed pumping petrol is serious work; in a large ship it will be necessary 
to put in mechanical pumps. 

If the weather was clear we should probably have seen land by this time. 
It is not very cold although we are now in the iceberg area; we have seen no 
ships. 

8.10 p.m. zone time.—An error in the dead reckoning puts us 50 miles 
further back than we reckoned; this is casily made when flying in clouds in a 
variable wind. This means that we cannot pick up Belle Isle before 9 p.m., if 
then. We are proceeding on six engines as before. Nearly dark; we shall see 
the lighthouse first. But not me, because I am turning in, in anticipation of 
and heavy day to-morrow. Still in loose cloud. 


a long 


THURSDAY, JULY 31ST. 2.30 a.m. zone time.—We are well inside New- 
foundland running up the St. Lawrence River; called to pump petrol. We are 
still running on six engines at 58 knots, but have a head wind and are only 
making good about 36 knots over the ground. The forecast is that we land at 
about 6 p.m. G.M.T. or 1 p.m. zone time. Johnson is asleep in a chair in the 
saloon, in Teddy and uniform cap. He is a splendid navigator and works like 
a horse; I believe he had only two hours sleep last night. 

7.5 zone time.—-We made our landfall last night at 9.15 p.m. zone time, 
at Cape Bauld, the most northerly point of Newfoundland, 46) hours out from 
Cardington. Now we are running up the Gulf of St. Lawrence in ihe passage 
Mingan Passage—between the island of Anticosti and the northern shore— 
Quebec province. A little town called Eskimo Point is abeam on the northern 
shore; we are running up about four miles from this shore. ‘The weather is 


. 
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fine and clear—blue sky and blue sea. I hear that this is most unusual in these 
parts, which are generally in permanent fog. 

In fair weather this would be a perfect cruising ground for yachtsmen. 
The northern shore is mostly quite deserted and broken up with a great number 
of little islands and inlets. About 60 per cent. of the country is under pine 
woods apparently, and the rest seems to be open grass or downland. There 
are a large number of inland lakes, mostly small, and on the horizon, perhaps 
go miles away, the flat country rises into a considerable range of hills. 

We are still running on six engines and against a head wind—s58 knots 
in the air and about 37 over the ground. An entertaining wireless message from 
the Canadian Department of Civil Aviation informs us that an American aero- 
plane intends to fly close to us to take photographs, and we are to take his 
number and report him if he, or any other aeroplane, comes within two miles. 
In the wireless news we read that we are 250 miles from Belle Island—they 
get it out pretty quickly. 

8.40 a.m. zone time.—-We are still running under the same conditions at 
about 1,000 feet, making good about 38 knots. We have just passed over the 
north end of Anticosti—our first close view of Canada. Pine woods and natural 
clearings of grass and bracken, and a great number of shallow, marshy lakes. 
In the woods a great amount of old, falien timber—-more than one would have 
supposed. At this end of the island there are about two settlements of perhaps 
15 houses, one on the north side and the other on the south, and a few very 
isolated shacks, and a lighthouse on the point, whose people come out to see 
us go over. It is rather noticeable that the isolated shacks and the settlements 
are all built on the edge of a wide natural clearing, for all the world like buildings 
on an aerodrome. Is this the purpose, or is it accidental? Certainly the aeroplane 
is the best way to reach these places, but I saw no sign of machines or hangar. 
Saw no animals except a group of four very large birds on a lake, perhaps wild 
swans. 

The washing place and lavatories are smelline very bad. They need fan 
ventilation and good heating—heating because nothing ever gets dry about the 
wash basins, and that is rather unpleasant. Some means of emptying the Elsans 
when in flight is necessary as they are getting very full and foul. The whol 
coach could do with forced ventilation by means of fans that could be used once 
or twice a day to scour the whole place out. In the promenades the air is good, 
but in the saloon it 1s stuffy and tainted with the kitchen and the lavatories. Not 
sufficient to make it unpleasant to sit there, but still noticeable when you ge in. 

We have now 8.65 tons of water ballast, having collected 3} tons in the 
collector system since we started. 


11.45 a.m. zone time (G.M.T. + 5).--We have passed into another zone, and 
put the clock back another hour. Our course from Anticosti to Father Point 
took us on a long slant to the south shore. tlowever, we saw from the smoke 


of steamers inshore that the wind was less strong in there and so edged in, and 
have been cruising along about two miles out from the south shore, makine good 
about 45 knots against the head wind. We 


are now off Father Point. 


A Loening flying boat, with yellow wings and grey hull, and Canadian 
registration Is accompanying us, but keeping a discreet distance away. The south 
shore is pleasant enough country; fields and little villages of wooden houses 


open agricultural country not unlike England. This reaches 5-10 miles inland, 
and then the pines commence and the country rises up into wooded hills. It is 


fine and sunny, but rather cold. 

We passed over one fine large liner outward bound (Duchess of Bedford) 
and a lot of tramps. They all hoot at us, but we have no means of signalling 
back. Sometimes we see them waving at us, through glasses. We expect to 
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reach Montreal between 6 and 8 this evening. The police have sent a message 
to ask us for a time, for traffic control purposes. They expect a great crowd. 

12.45 p.m. zone time.—We have been troubled with leaks in Gasbagss 7 and 
8 since we started, and 7 has risen to about 3 feet below E. So the crew set 
out to find them, and Hobbs succeeded in getting to and mending three holes in 
Bag 7 and two holes in Bag 8. They were all three-inch slits along FE radial 
wire. To help him reach the holes we rose to 3,000 feet, to bring the bag to him. 
A good show on his part; those holes would fully account for the loss of gas. 

We have been following the south shore from lather Point; a pleasant, well 
farmed country. This is the most thickly populated part of Canada, but by our 
standards it appears sparsely populated. A series of curious foam marks on the 
smooth water was shown in the glasses to be three porpoises playing together ; 
from 3,000 feet their silvery bodies could be seen distinctly. We are making 
better speed now, making good about 48 knots of our 58. The Loening landed 
on the aerodrome at Father Point; it must have been an amphibian. They land 
mails there from steamers and fly them on to Montreal and Ottawa. 

10.20 p.m. zone time.—Dies Irae, dies illa. At about 3 p.m., off Courdes 
Island, 50 miles from Quebec, we got into a wind which headed us from off some 
high hills on to the north shore. This was very bumpy, and gave us the worst 
motion that the ship has yet had. In pitch she oscillated rapidly over about 10°, 
coupled with a good deal of yawing and rolling. We were cruising at 58 knots, 
and had just increased to about 60 knots a minute or two before. To ease 
the motion we headed over to the south side, away from the hills, and soon got 
out of the disturbed air. Our height was about 1,200 feet, and she hunted over 
about 300 feet. 

Immediately afterwards the starboard and aft cars rang for assistance and 
wer and Wann: speed was 
reduced. In the lower fin two tapes had torn away, making 3-foot slits. I left 
Wann to watch these and went on after Meager to the starboard fin. Here there 
was a large hole in the backbone girder, lower surface, near 14. Meager went 


pointed out tears in the fins. IT went aft with Me: 


down to get help, and I went out along 14 finpost into the backbone and managed 
to pull the loose, beating fabric inboard and stop the spread till riggers came with 
Meager and relieved me. 


Meager asked me to go and have a look at the port fin while he went to the 


top fin. went by way of frame 15 and found a hole large enough to drive a *bus 
through, in the lower surface, centred on 13a. It extended from the radius to 
the backbone and was about 15 feet long. The tapes were sound, but the fabric 


was hanging in rags, and the whole was beating badly. 

Went down to keel and found Meager and Moncrieff: top fin was O.IKk. As 
soon as the star and lower fins were sewn and sealed the full staff of riggers came 
to the port fin, with several engineers. At one time we had 15 men up there. We 
made good all round first: Laced upper and lower hull covers to apex boom of 
longitudinals D and E, and laced the top and bottom fin covers up to make a 
leading edge if the whole of 13A went. Then, by climbing out, managed to ‘‘ fuel ’’ 
the rags of fabric on the tapes, and reduce fluttering. Then passed a rope or 
two out at the most forward split and in at the aft slit, and bowsed inwards, and 
so tautened the tapes. Then laced up tapes to wires. Finally passed a sheet of 
cotton, nearly large enough to fill the hole, out at forward slit and managed to 
tie it to tapes and so make good the majority of the hole. When finished it didn’t 
flap much at 45 knots. After 2 hours standing: still just stemming the wind we 
were able to get ahead a bit and make good about 20 knots over ground. 

Quebec was reached at about 6 p.m. A smaller town than I should have 
thought: They were massed on all the promenades and in the parks to see us, 
and a tremendous hooting and sirens. Luckily our relatively sound fin was 
towards the town! 
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Headed for Montreal: It was nearly dark by 7.30. Had a sherry with Burney, 
Booth and Scott. They had wirelessed us that a thunderstorm was coming to us—- 
not a very large one. While we were drinking our sherry the first pitch was 


felt, and Booth and Scott went down into the control car. Height about 1,200 feet, 
speed go knots. Burney and I went out into the promenade. The ship then 


hit a vertical gust and began to rise rapidly. Elevators were put hard down to 
keep her down, till she reached an angle of about 20° nose down. In th:t 
position she rose rapidly to 4,500 f{t., the last 1,c00 ft. being covered in 15 
seconds, according to Giblett. (In this rise the ship swung eight points from her 
course.) She then steadied, and was brought under control in heavy rain. 


Supper was laid on the centre table of the saloon, and shot off, down stairs, 
up the corridor, till some of it reached frame 2. Two twelve-foot tears were made 
in the lower fabric of the starboard fin, which were repaired later. The lights 
went out and put the ship in complete darkness for ten minutes, adding to the 
difficulties. [It 1ained so hard that .3 ton of water came into the collector in ten 
minutes. 


This was quite a small, normal thunderstorm—so far as we know at present. 
A rate of rise of 4,000 ft./min. on the ship when driven nose down was achieved, 
according to good evidence. This would seem to indicate air currents of higher 
velocity than this. 

Since then we have dodged three others, and are now heading for Montreal 
and hope to moor at dawn. Further comment on these experiences may be 
deferred ti!l we are all less tired. 


Kripay, AuGustr 1st.—We were over Montreal about 2.30 a.m. and cruised 
round till dawn, the city looking very beautiful with thousands of lights and a river 
running through it. They haye stuck a great illuminated cross on top of the 
hill from which the town takes its name, and this thing is a landmark for 50 miles 
on aclear night. The tower was brightly lit up: St. Hubert is about seven miles 
from Montreal proper. As dawn came we landed, at about 4 a.m. zone time. 
No incident in the hooking up, which was done first shot. Total time of passage 
about 78 hours. (We had about five tons of fuel left. Total consumption 
29.5 tons.) 

There was a great crowd at the airport. As we got on tc the tower head 
we were met by an orgy of local and other celebrities. I found Hall and set him 
making a sketch of the new fin cover required; then down the mast to the official 
press conference, with unbelievably cinema-like reporters. Then the photography, 
and the films, and the talkies. And then breakfast in the Officers’ Mess of a 
battalion of Canadian Rifles—on crowd control, where I sat next to an officer 
who spoke little English. 

Then on with Hall and the fin cover. Group Captain Stedman was very 
helpful, and sent for Burroughes (G. S.), of Canadian Vickers. We discussed 
the sketches, and after lunch went to Vickers to get it in hand. Then back to the 


ship, then back to Vickers. A boiling hot day, and by 6 p.m. I was ready to 
drop: No sleep the night before. However, the cover is half made and should be 
delivered to the ship by 8 a.m. to-morrow. Undoped but with the stalk patches 


stuck on: to be doped red abide on the inside, and aluminium on the outside, with 
long brushes. 4.F.1. linen. 

Finally to the Mount Royal Hotel for bath and dinner. All through this day 
Stedman and the A.I.D. were most helpful; cars placed freely at our disposal 
whenever we wanted them. I spent most of the day in Fords, but we got the 
cover going. Canadian Vickers are good people. 

Their aviation is most interesting. I must spend a morning at the airport 
just taking photos of the machines and gadgets. In many ways they are streets 
ahead of us. They can hardly sell an aeroplane without an electric inertia starter 
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now; the pilots will not swing props. This costs about $350, so it is an expensive 
gadget. Wheels are placed very far forward because of the brakes, and _ tail 
wheels are universal. Much use is made of landing searchlights. Radial air- 
cooled engines predominate. They are suffering a bad slump in aircraft manufac- 
ture, due to over-production of 4-6 seater cabin m/cs. 

The enthusiasm here for R.100 is incredible. Every hoarding has immense 
welcomes to us, and the ship enters into a host of advertisements. The crowds 
are incredible—hundreds of sweet and hot-dog booths line the aerodrome specially 
for our crowds, and a circus has planted itself outside the acrodrome for the 
same reason. ‘The roads to the airport are choked with traflic. People have come 
from the West Coast to Montreal for their summer holidays, merely to see the 
ship. 


Sarurpay, AvGust 2Np.—To Canadian Vickers. They had worked all nigit 


on the cover, and we were photographed with it. Key (designer), Burroughes 
and fabric staff and self. To St. Hubert with it: Took Ney and Grant (A.I.D.) 
up to fin and showed them hole. Beer in the mess, and back to Mount Royal for 
a late lunch with Key. He then took me a drive round the mountain—shrine of 


St. Joseph. Back to hotel to meet Corbett; dined with him at little restaurant, 
and on to the Parkins after dinner. Corbett and Parkin quite unchanged. 

SunpAy, AuGusr 3rp.—Out to the ship late in the morning. Decided to make 
up four spare fabric panels 20 by 20 feet, with lacing edge and patches, to carry 
on the ship in case of accidents. 


The new fin covers were made at Canadian Vickers by noon on Saturday— 


a good show. They could not be put on on Saturday because of rain, and to-day 
(Sunday) they could not be put on because of a 4o m.p.h. wind, but the old cover 
is stripped off. Took a photo of it to-day. I hear a tank is leaking, and is to 


be sent to Canadian Vickers. This is a power car oil tank. 

Monpay, Aucust 4gtu.—To Vickers in the morning, to mect Hall and fix up 
about four fabric panels. Angus theré with oil tank. Met Frank M. Ross, their 
President, and arranged to show him the ship to-morrow. 

Turspay, Aveusr Hubert with Windsor, Armstrong Siddeley agent 
at Ottawa, and wife. Found the fin covers laced in place mostly, and an extra 
panel, 1 cloth, being made up at Vickers because the seams were too wide for 


Greenstreet. Just as well, as they intend to put sealing strips inside, so seams 
should be kept small. The air scoop to feed exhausts aft car is breaking away 


and must be patched. 

Pressy gave me an eye witness story of our last bump at Three Rivers, between 
Quebec and Montreal. The witness was driving his car on a road on South 
Shore, and stopped to watch the ship. She headed towards the storm and went 
in between two heavy clouds, so that there were clouds on three sides of her. She 
then put her nose down and began to rise rapidly, and was carried up very quickly, 
nose down, till she was hidden in the clouds. The witness went on his way, 


thanking God he wasn’t in her. An aeroplane pilot flew through this storm shortly 
before us, and on landing reported to Pressy that he had had the worst time in 
ten years’ experience. Upon this Pressy sent us a wireless with instructions how 


to dodge it, which only got through to us after it was all over. 

Repairs to the fin seem to be going very slowly. All the officers are away in 
general, except the one officer on duty who is located in the control car. The 
weather is very hot and the men seem to be slack and under no control; they will 
not stay on the job, and there are no officers to make them. 

Went round the aeroplane sheds with Windsor, and afterwards on to the 
Montreal Light Aeroplane Club, where I met Hopkins (Ground Engineer), who 
was at D.H., and Spooner, pilot instructor. Back to ship, to take round captain 
and officers of the Ausonia, who gave us wireless bearings on the way over. 
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Down to Burney about 11 p.m. for an hour. 

Werpnespay, AuGcust 6Tm.—Morning with Burney revising American finance 
scheme for Canadian use. Met Parkins and Corbett, and out to St. Hubert to 
ship; doping not yet commenced. 

Fripay, Avcusr 81rm.—Worked all afternoon with Burney on Canadian 
scheme for Bennett; position very discouraging, 


Satrurpay, AuGust gtn.—To work with Burney on the Canadian Govt. 
proposal. He left at about noon to fly to Lakehurst to see their handling scheme 
and fly in the Los Angeles; I should have gone too, but difficulty about seat in 
aeroplane and expense account. To work with Miss Lomax in afternoon drafting 


letter to Bennett about our proposals; in the evening went out to Lachine and 
Verdun on sight-seeing car. 

Sunpay, AuGustr 1otm.—R.100 Jeft this evening at 6.15 for Ottawa and 
Toronto, a 24 hours’ flight. I had asked Scott if he would prefer me to go or 
not, as they were anxious to take as many Canadians as possible. So I remained 
and spent a day of sight-seeing; in the afternoon took a long motor run to the 
west end of the island, St. Anne’s and Geneviere, with a party of Americans. 
To dine with the Parkins in the cvening. 


Monpay, ritn.—Burney returned early this morning, not having 
flown in the Los Angeles but having spent a very valuable few hours with 
Rosendahl, and seen the handling scheme. Spent the whole day on the letter 
io Bennett with him, finally getting it typed and into shape about 7.30 p.m. 
Dined with him; he then left for Ottawa on the night train, having travelled 
from New York the night before. The little man certainly is a worker. 

R.100 returned to-day and moored about 6.30, having been out almost 
exactly 24 hours. She flew over Ottawa, Toronto, Niagara Falls, Buffalo, and 
then back to Montreal, which she passed over several times in the afternoon, 
cruising around waiting to land. J had never seen her flying’ before, always 
having been in her on each flight; she is a very impressive sight from the 
ground. As they were coming in to land, the reduction gear of the starboard 
forward engine failed, and apparently shook the propeller so that a part of the 
metal sheathing flew off and penetrated the ship, touching a boom. I must go 
and investigate this to-morrow. In addition, when landing they did in the 
main ship’s rope as on the second flight, but they have a spare out here. 

I understand that though they have spare engines out here they did not 
ship out the slinging derricks for changing an engine, and accordingly it is very 
difficult to change the damaged engine. A pretty position to be in! 
reason they have already decided not to change this engine but to go home on 
five. 


or this 


Turespay, AuGust 12TH.—Out to the air port in morping. Found that when 
the reduction gear of the starboard engine failed a portion of the casing was 
shot up—lI think through the roof of the car—and hit the frd. base boom of girder 


B.G. Fr. 9, about 2ft. from F. It made a hole big enough to put my fist 
in, half the circumference of the tube. Mercifully this is mostly a tension 


case; if it had been the apex tube the girder would have collapsed and we would 
have been in a mess. [Found that the repair had been left to Hall, who had 
gone to Vickers to get a clip made up a sort of bandage round it. No move 
good than a sick headache. Stopped this and went over it with Angus and 
McWade; decided to put on a double hole patch plate with two rin. holes, 
riveted, with up to 25 per cent. fitted bolts in awkward positions to save making 
up dollys, 

Pressy pulled the ship’s main wire in two after coupling, by a clever bit 
of juggling with his rams and winches. He thinks it was kinked, because 
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working out what he did he cannot account for having had more than 15 tons 
on it. They have a spare, which is being fitted. 

As regards the engine, they are seriously proposing to lower the ship down 
to the ground, if there is a calm to-night, and change engines vn the ground, 
using a small travelling crane. This seems very hazardous and difficult to me; 
it means getting the engine and substructure off and letting the ship up again, 
changing engines on the substructure, and hauling the ship down again and 
fitting new engine and substructure. The risks of damage seem to me to be 
very considerable, both to the substructure and io the rest of the ship. Booth 
and Scott are against it and would like to go home with five engines ; Colmore 
is for it, on the grounds that this may be about to happen to all the other engines 
after this amount of flying—vide Graf Zeppelin. No decision yet made. 

It is now announced that we sail for Engalnd at 10 p.m. to-morrow night. 
Wann is returning by boat; his leave is not yet up. 

Lelliot rang me up about seven o’clock this evening to say that my patch 
couldn’t be made to fit the tube, the whole tube being slightly bent. Could 
they fit Hall’s, riveting it and bolting it to the tube with rin. access holes in 
the manner of mine. Agreed. 


WeEbDNESDAY, AUGUST 13TH.—3.30 p.m. Out to St. Hubert with Escala in 
the Ruxton bright and early. Fixed up details of the patch with Ball and 
Angus; Hall’s is better than I thought. It will serve pretty well if bolted to 
the tube, but cannot be regarded as too per cent. repair. They decided last 
night not to change the engine, but to go home on five. 

I would never have believed that after a fortnight’s stay I should be so 
sorry to leave a country. I like this place; I like the way they go about things, 
and their vitality. . The tremendous physical health of everyone. I am_ going 
home, and sorry to go; though J am leaving this country for a little time i 
cannot believe that I am leaving it for good. I have never been in a place that 
has got hold of me so much as this has done. We are going home, and there 
will be a great welcome waiting for us at Cardington, but it will not be like the 
welcome that they gave us here. 

9.0 p.m.—A troubled afternoon of preparations, ending in a journey with 
Escala to St. Hubert. Here endless formalities—producing some documents 
which will have some value as souvenirs in the future. Finally I have said 
good-bye to everyone and come on board; the ship is full of strangers because 
we are carrying a number of passengers and pressmen back. They are all very 
excited and eager. We are warming up engines at the moment; we are due 
to slip at 10 p.m., Montreal Summer Time. 

It has been a cloudless, hot and sticky day, but the air is cooler now. The 
forecast is good. Wind at the moment about south. 

10.10 p.m.—Slipped at 9.28 Montreal Summer Time, and got away well, 
with 9,600 gallons of fuel. (32 tons fuel, Go people on Loard all told. 6.3 tons 
ballast after getting away. This is the tenth flight of the ship.) Headed south 
and proceeded on a wide circle westwards to cross over Montreal from west to 
cast. We are now heading down the St. Lawrence with a moderate following 
wind, and hope to be off Belle Isle to-morrow morning. We shall pass over 
Three Rivers and Quebec in the night. Cruising on three engines at 1,600 r.p.m., 
making about 47 knots with a following wind of 10 knots, say 57 knots over 
the ground. Height about 1,00oft.; moonlight on the river. We have just 
passed Sorrel. 

Montreal was very pretty, just as we saw it before. The river in the dark- 
ness, the lights, and the cross on top. The depressions are such as to impose a 


northerly course on us to keep the foliowing wind, and we shall almost certainly 
pass by Belle Isle. 
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Tuurspay, AUGUST 14TH.—9.0 a.m. zone time (G.M.T.+ 4). We are running 
up the St. Lawrence on the north shore; we have passed Anticosti and are near 
Cape Whittle, on our course to Belle Isle. Speed about 44 knots on three 
engines, with a following wind of about go knots. The coast is a mass of 
innumerable deserted islands and inlets ; the weather is clear and sunny. Stedman 
tells me that Hudson Straits would be away to the far north. The watershed 
hills are more or less in sight and as far as these the land is known to man; 
from those it slopes away into the Arctic and has never been travelled, though 
it was all flown over last summer. 

Slept and breakfasted well, sharing my cabin with Wann. So far the 
vovage has been perfect. There was a Jittle motion of the ship last night in 
the vicinity of Quebec as I was going to bed—nothing serious. Since then she 
has been perfectly steady. 

12.15 zone time.-—We are making good about 60 knots, and passed up the 
Belle Isle Straits along the Newfoundland shore. Country very desolate and 
half lake; very barren. Passed two or three small icebergs in the straits, 
gleaming very white, but not very close. Passed Belle Isle at 11.55 zone time 
and photographed it. Three Newfoundland Banks schooners in the strait. We 
have now left the land and are heading out over the Atlantic in fine, sunny 
weather. 

Our passengers are getting bored and hang about without seeming to know 
what to do with themselves. Spent an hour up in the crow’s nest, photographing 
as we passed up the Straits, with Felix Gaye and Moncrieff. We are just 
passing another iceberg. Our course is 100° true, which means heading for 
the south of Ireland. 

The first wireless message received on this trip ran: ‘‘ Good-bye Grey Eyes. — 
Joan.’’ It was blushingly claimed by a pressman. 

. 

6.45 p.m. zone time (G.M.T. + 3).—A completely uneventful trip so far. A 
fine sunset and about a 1o-knot wind behind us. We are still cruising at about 
45 knots and making good about 55 knots, course about 100° true and position 
about 45° W.x53° N. The depressions are such that we seem likely to get 
light winds behind us most of the way across; there is not very much that we 
can do to help ourselves along with change of course. We are likely to catch 
up the Ausonia again on Saturday; it will be fun to speak to her again. She 
left on Friday last, bound for Southampton. Our height is about 1,700ft.; so 
far we have hit no cloud, which is quite exceptional in this ship! A lot of flowers 
were sent off to us before we left, and the dining-room is bright with them. 
Mostly sweet peas. 

11.40 p.m. zone time (G.M.T.+3).—A completely uneventful trip so far. 
We have had a little rain, and hear that there is rain and low cloud in England; 
it’s a pity to have to come back from the Canadian summer! Still running as 
before; the course is now a little to the northward, about 85° true, as the high 
pressure area ahead of us is coming up a bit north. Have had a long talk with 
Stedman on the future of airships, mostly technical in regard to operating in 
Canada. 

Fripay, AUGUST 15TH.—9.45 a.m. zone time (G.M.T.+2). We are in longi- 
tude about 35° W. A little depression came up behind, up from the direction 
of Florida during the night, moving more quickly than Giblett had anticipated, 
and during the night we found ourselves in a 25-knot north-easterly wind. We 
altered course to the south-east to get below it, and are now in a following wind. 
We are running on four engines at about 52 knots and according to the latest 
estimate making good 83 knots over the ground, but as we are flying in very 
thick cloud this may be in error. Throughout the night we were not making 
good much more than 4o knots. 
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It rained very heavily all night, and a lot of water came into the collector, 
so that our original 6.3 tons of ballast is now increased to 10.7 tons. A lot of 
water came down between bags 5 and 6 and soaked the back of the kitchen 
instrument board, causing a short circuit somewhere which has put the cooker 
out of commission. The electrician is too busy sending off wireless Press mes- 
sages to come and look at it, so that we have had water and sardines for 
breakfast and shaved in cold water. 

Our passengers mostly slept tate to-day and the majority have not yet put 
in an appearance. The sense of adventure is wearing off. 

12.45 p.m.—We have had a sweepstake on the day’s run, which I have 
won with 1,250 nautical miles. We are still flying in thick cloud; occasionally 
we come down to about Sooft. and can see the sea. The wind appears to be 
south about go knots, and we are cruising normally at 52 knots on four engines. 

It is very damp and warm. Everything is streaming water and the whole 
ship is very wet. The water comes in, in particular at the crow’s nest, and at 
all the valve flaps, automatic and manoeuvring. As I write the weather clears 
a little, and we can see a cloudy sky and a rough sea—about Force 5. We are 
making a tremendous drift—about 30°-40°. 

4.25 p.m.—We are making good about 67 knots in bright clear weathe:. 
The cooking range seems to be permanently out of commission for the rest of 
the trip; the whole of that wall and the kitchen ceiling is soaked with water that 
has come down the auto valve trunk. In this respect the pressure cover 
system of R.1or is an improvement on ours, in that in our system water tends 
to be sucked in, whereas in theirs it tends to be kept out. 

Our position is about 23° W.x52° 4o’ N.; we are coming up on the 
i Ausonia again, who is giving us wireless bearings. We are about 600 sea miles 
from the Fastnet. 


9.20 p.m. zone time (G.M.T.-+1).—We are getting near home when it is 
G.M.T.+1, but there is absolutely nothing else to report. Still running on 
four engines at 52 knots; we expect to pick up the Fastnet at about 1 a.m. and 
moor at Cardington some time in the middle of the morning. We have 55 people ° 
on board in all—13 passengers and 42 crew. 260 sea miles from the Fastnet 
and making good about 7o knots; we have just passed the cargo steamer 
Beaver Brae. 

It is surprising how little interest the pressmen take in the control car. 
Booth made a regulation that no more than three of the 13 passengers were to 
be in the car at 2 time. Actually there seldom are three; Burney, Wann, Stedman 
I and myself are the only ones who take any real interest in the technical side. 
This probably means that the ship will be judged on her passenger quarters, and 
is an indication of what we may expect from passengers of the future. 

SATURDAY, AUGUST 16TH.—6.45 a.m. G.M.T. We passed the Fastnets at 
1.30 a.m., and have now just passed over Lundy Island; it is curious how often 
we have come to Lundy in this ship. It is a bright, sunny morning, and we 
should moor at about 9.30 if all goes well. We have put on our fifth engine and 
are now cruising on five at about 55 knots, making good about 65 knots with 
a following wind. In a few minutes we shall be over Somerset. Eldridge has 
broken the pump handle with the violence of his efforts. 


8.20.—We have had breakfast and passed Avonmouth and Bristol; two 
aeroplanes came up from Filton and flew beside us for a little time. We are 
now sliding on over Gloucestershire towards Cirencester, on a direct course for 
Cardington. There is some doubt as to whether we shall be able to moor in 
the middle of the day, on account of temperature conditions. Scott will probably 
make every effort to. It is surprisingly cold this morning. The air is noticeably 
more bumpy over the land than over the Atlantic. 
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This has not been a had trip. We have done what we set out to do since 
we Jeft England, more or less at the time scheduled, and at this stage of airship 
development I think that constitutes a good performance. It is a pity that the 
fin went on the way over, but one has to gain experience. 

9.45 «a.m.—We are within 10 miles of Cardington, and have about 3,200 
gallons of petrol left. We passed over Cirencester and Bicester, and are heading 
straight for the mast, flying at about 2,oooft. The air is decidedly bumpy, 
probably due to a layer of loose, broken cloud just above us, and a bright sun. 

10.0 a.m. G.M.T.-—Over Bedford; 561 hours from the time we left Mon- 
treal. We can see the aerodrome; there are not more than fifty cars in all to 
see us arrive. We slink in unhonoured and unsung in the English style, rather 
different from the welcome that we had in Montreal. 

10.30 a.m.-—Coupling made to masthead rope ; ship hooked. 

11.0 a.m.—Locked home. There are now about 200 cars in all. Time of 


passage 574 hours. 
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To the Editor of the JournaL or THE RoyaL AERONAUTICAL SOCIETY. 


Dear Sir,—With reference to the paper, ‘‘ The Origin and Development of 
Heavy Oil Aero Engines,’ by Mr. D. R. Pye, M.A., F.R.Ae.S., I was unfor- 
tunately unable to be present at the reading of this paper, neither was I able to 
contribute anything to the discussion in writing owing to a somewhat prolonged 
absence abroad. 

Since my return, however, I have taken the opportunity of studying this 
extremely valuable resumé of the work done on the high speed heavy oil engine 
for aircraft purposes. It is because I consider that this paper is likely to become 
of historical value that I feel it necessary to draw attention to a statement that 
appears on page 275 of the RoyaL ArronavuticaL Society JouRNAL, April, 1931, 
which, from my own personal knowledge, is not quite correct. This statement 
reads as follows: 

‘* The results of this research work found their application in the 
Beardmore engines fitted in the airship R.1or1.’’ 

It may be of interest to outline briefly how it was that the compression 
ignition experiments came to be put in hand by the British Air Ministry. The 
advantages of the use of the heavy oil compression ignition engine—so ably 
set forth by Mr. Pye in his paper—began to be appreciated shortly after the 
Armistice. The Acro Engine Design and Research Department, of which J had 
control between 1919 and 1927, therefore wrote letters to various constructors 
of heavy oil engines for marine and other purposes, and in some cases chief 
engineers were visited personally. In each case the reply was similar, namely, 
that, owing to the time required for the combustion processes, there was no 
hope of ever producing a heavy oil engine to work at anything like the speeds 
which would be necessary to obtain a light enough engine for aircraft work. 
This view was supported by the Aeronautical Research Committee of the day. 

As we were aware of the work done by Professor Hawkes at the Admiralty 
Laboratory during the War on relatively high speed engines, the question was 
referred to him and, while he considered that the matter was one of extreme 
difficulty, he thought it just possible that sufficiently good results might be obtain- 
able. Professor Hawkes was therefore appointed as Consultant to the Air 
Ministry, and it was he who laid down the lines of experiment upon which the 
R.A.E. worked with such successful results as are now well known. 

It was shortly after the appointment of Professor Hawkes, and before any 
results had been obtained at the R.A.E., that Mr. Chorlton, who had heard of 
the Air Ministry’s interest in the high speed compression ignition engine, re- 
quested that he might be allowed to co-operate with the Air Ministry in this 
work. At the time Messrs. Beardmore were producing a large straight-line 
petrol aircraft engine, the original of which was actually put in hand towards 
the end of the War. Mr. Chorlton requested that the Air Ministry would permit 
him to attempt to convert this engine to compression ignition, working along 
lines based on Mr. Chorlton’s previous experience, as referred to by Professor 
Robinson on page 295. 

The work on the R.A.E. unit and the Beardmore unit proceeded concur- 
rently, and as the two establishments were experimenting on different lines 
the R.A.E. pinning their faith to the mechanically-operated injection valve, 


whereas Mr. Chorlton was using a jerk pump of his own design—we thought it 


advisable to keep the two experiments entirely separate. Actually, in 1924 the 
Beardmore unit results were slightly better than those obtained on the R.A.E. 
20T. as, owing to the use of the jerk pump (accepted by Mr. Pye in his paper as 
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the best method), the speed at which successful operation was possible on the 
former was as high as 1,350 to 1,400 r-p.m., as against 1,200 r.p.m., which 
was the maximum at which good results could be obtained with the latter. 

Nothing in the foregoing is intended to detract in the least from the credit 
which is justly due to the R.A.E. for their excellent original research work which, 
having been published in full, has formed the foundation from which a large 
number of investigators have since worked in this country and abroad. The 
Beardmore success had, however, no connection with the R.A.E. experiments, 
the results on the two units being reached by quite different routes. 

I feel sure that Mr. Pye will be glad to note this correction, relating as it 
does to a period before he joined the Air Ministry. 

Yours faithfully, 
L. F. R. Feit (Licutenant-Colonel). 


To ithe Editor of the or AERONAUTICAL SOCIETY. 


Dear Sir,—It will be a satisfaction to the Society, not less than it is to 
myself, to have Lieut.-Colonel Fell’s authoritative statement as to the early 
steps taken by the Air Ministry in the development of the aircraft compression 
ignition engine. I am glad to think that the rest of the sentence referred to, not 
quoted above, must have made it clear that it was to Mr. Chorlton and his early 
work at Messrs. Beardmore’s that we owed the existence of the engines which 
drove the R.1or. 

Of recent years it has been the policy, when work with a common aim is 
being pursued on behalf of the Air Ministry at two different places, to maintain 
the fullest possible interchange of results between the two. In spite of their 
earlier separation | think it is yet fair to conclude that through the more receut 
liaison between Glasgow and Farnborough, experience gained during the 
Farnborough researches has found its application in contributing to the success 
of the engines as finally fitted, in 1929, to the R.101, 

Yours faithfully, 
D. Pye. 


REVIEWS 


The Airship—its Design, History, Operation and Future 
Christopher Sprigg. Sampson Low, Marston and Co., Ltd. 248 pp. 
4to. 55 illustrations. 

The title of this book implies a very comprehensive work on lighter-than-air 
craft. Not unnaturally the moderate size of the book makes the prospective 
reader. wonder if the author could do justice to the subject. 

The author has undoubtedly succeeded in writing a book for the non- 
technical reader which will enable him to appreciate in broad outline the various 
problems which are presented to those who are endeavouring to develop the 
airship into a practical and commercial means of transport. 

The sections devoted to Design, History, Operation and Future are each 
dealt with in an ordered and logical sequence, and may be reviewed in the same 
order. 

Desiqn.—A general outline of elementary physics enables the reader to recall 
to mind the elementary science of his school days and presents to him the diffi- 
culties peculiar to the airship—a gas-borne body floating in a gas of variable 
density and temperature. The aerodynamics of airship flight is touched on, but 
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there is little reference to structural strength. Some points of detail design and 
genera! lay-out are explained in a simple manner. 

History.—This section commences with free balloons of Montgolfier, 1782, 
and the Brothers Robert, 1783. Reference is made to the design of Sir George 
Cayley and the majority of the early pioneers, but none of the efforts of the 
pioneers is described in detail until the beginning of this century. The work 
of Count Zeppelin is recounted at considerable length. It appears that the author 
is so convinced that the Zeppelin type is the only practical form of airship that 


he has passed over several important developments. For instance, the 
work of Mr. E. T. Willows is barely mentioned and without drawing atten- 
tion to the fact that he invented the swivelling airscrew. In a later section 


of the book the author refers to the fitting of ihis invention to the new Goodyear 
Zeppelins, Z.R.S.4 and 5, without giving credit to Mr. Willows for the inven- 
tion or the Royal Aircraft Factory for its development. There is no doubt that 
the pioneer work of Mr. Willows did much to make the ‘‘ Blimp ’’ possible. 

Operation.—The essential differences between the navigation of airships and 
all other forms of craft are very clearly explained and the reader of the book will 
understand why the R.1or did not cross Irance at 10,oooft. on her ill-fated 
attempt to fly to India. 

The various systems of handling airships on the ground is the subject of one 
chapter, the British mooring tower being shown as the best system. 

Chapter XIII is devoted to ‘‘ The Airship as a Paying Proposition,’’? and 
is largely based on Sir Dennistoun Burney’s statements in The Times for Septem- 
ber 4th, 1930; the author does not seem to put forward anything to make these 
statements more convincing. 

The Future.—Not unnaturally the disaster to R.1o1 has made the work of 
the author somewhat difficult, especially as ** The Report of the R.1o1 Inquiry 
had not been published before this chapter was written. The American airships 
Z.R.S.4 and 5 are described at length and there is a description of the Z.M.C.2, 
of which the author says:—‘* The Z.M.C.2, in certain features, is indeed nearer 


akin to the pressure airship than the normal rigid. The gas, for instance, is all 
contained in the gastight outer metal envelope instead of in a series of gasbags 
inside it. Ballonets are also provided which maintain a slight internal pressure 


to prevent the skin from flapping. 

The book is written in an interesting style and will give a non-technical 
reader a good all round idea of airships and their problems. It is free from the 
inaccurate statements so often found in popular descriptions of aircraft. The 
illustrations are excellent. 


Gliding 


Kdited by H. R. R. Goodyear. Published by the Dorset Gliding Club. 


go pages. Illus. 2s. 6d. net. 

The bibliography of gliding has been lacking a reference book containing, 
in one volume, the essential facts and other information on gliding. Mr. 
Goodyear, with the assistance of eleven British and five foreign writers, has filled 
this need. _ The subjects dealt with touch on many of the problems of the members 
of the gliding community. If one may mention two, without slighting the work 


of the other contributors, ‘‘ Choosing Gliding Sites,’’ by Robert Kronfeld, and 
‘* Airworthiness and How to Ensure It,’’? by V. S. Gaunt, A.M.I.Ae.E., contain 
information which is much needed at the present time when so many who are 
unaccustomed to aircraft are making their first acquaintance through the sport 
of gliding. 

There are useful tables—materials, strengths and specifications. This sec- 
tion will enable the gliding clubs to order their materials correctly. Also a 
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glossary of technical terms, list of gliding clubs, the names of the first hundred 


glider pilots and list of record flights from 1891 to date, 


One would suggest to the editor that in future editions sections on meteoro- 
logy and stressing would be very useful. 

It is to be hoped that the support received by the Editor and the Dorset 
Gliding Club will enable them to continue the publication of this Year Book in a 


continually increasing size every year. 


The A.B.C. of Gliding and Sailflying 
Major Victor W. Page. Chapman and Hall. 294 pages, 8vo. Illus. 
10/0 net, 

This book is intended to give a complete resumé of gliding in all its branches, 
it is written by an American for Americans, and it appears that gliding in that 
country requires different Gata to that necessary in Europe. 

The historical contains much information which is not in accord with the 
records available to us. The work of Sir George Cayley, Lilienthal and Pilcher 


in particular seems unfamiliar in this presentation 


It would appear that the conditiens for the glider pilot’s certificates are not 


in any way similar to the regulations of the FLA... ** Glider student permits 
authorise the holder to receive instruction and to solo licensed gliders while under 
jurisdiction of a licensed glider pilot. Non-commercial glider licence serves the 
large group desirous of operating gliders only for sport and pleasure. Examina- 


tion required is flight test, consisting of a minimum of three flights including 
moderate banks in either direction. Commercial glider pilot licence is issued 
to applicants physically qualified and who pass special flight test. Normal take- 
offs and landings, series of general and moderate banks, 360 degree turns and 
precision landings is flight test.”’ 

Phe chapter on ** Causes and Nature of Air Currents—Principles of Gliding ’ 
contains much information on air pockets and holes, and states when dealing 
with “* attraction of gravity ’?: ‘* A body 2,000 miles under the earth’s surface 
would be attracted with only half the force that would obtain were it at. the 
surface.’’ Even if this statement were correct it is of ‘ittle interest to gliders, 
which normally operate in the air, not under the earth. 

\ diagram of the Albatros, designed by Captain Latimer Needham, 


between a soarplane and a bird. The chapter on bird flight, in which this occurs, 


and built by the R.F.D. Co., is used to iliustrate the resemblances 


is interesting, but the statement that pterodactyl developed 1/25:h.p. and weighed 
zolbs. is rather doubtful. 

The chapter on the ‘‘ Control of Sailplanes ’’ states: ‘f A’ sailplane con- 
trolled by adjustment of the rudders has three control organisms: 1, The altitude 
control (for flying up and down); 2, the side control (for flying sideways). che 

\bout ten German sailplanes are described. As thesé do not include any 
modern machines such as the ‘* Professor ’’ or the ‘* Wien,’ it is not. really 
useful except from its historical interest. It appears that the data of this section 
is Six vears old. 

The flights of Herr Kronfeld seem to be unknown to the author, as the 
longest glide mentioned is 42 miles and greatest altitude 2,500ft. 

Chapter V gives the load factors required by the Air Commerce Regulations 
(Bulletin 7a). If these are in the normal units of ft. per sec., ete., the factors 
are about one-third of the requirements of the B.G.A. and the R.R.G. 

The last chapter is devoted to instructions of how to build the Dickson 
glider with drawings reproduced from Flight. 

Krom reading the book it would appear that the conditions in America, botli 
physical and statutory, must be very different to those obtaining in England, 
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consequently however useful the ‘S A.B.C. of Gliding and Sailflying ’’ may be 
in America there is much that would be of no assistance in this country. 


Little America 
Richard Evelyn Byrd, Rear-Admiral, U.S.N. Ret. G. P. Putnam’s 
Sons, Ltd. 21/- net. 

This is the story of the Byrd expedition to the South Pole and the aerial 
exploration of the Antarctic. It is a story of the endeavour and high adven- 
ture told with a refreshing mixture of frankness and modesty. Admiral Byrd 
writes well and his story, apart from its interest, in a hundred different ways 
shows how much he valued a sound preparation for his task, how well he carried 
out that task in the face of difficulties which would have appalled anyone who 
had not the fever of the explorer. 

Sir Douglas Mawson, as early as 1911, proposed to use aircraft for polar 
exploration and actually in Australia had an R.E.P. monoplane ready, but 
unfortunately it was crashed on test and the idea abandoned. The Byrd expedi- 
tion carried three aircraft, a lord tri-motored all metal monoplane, a Fokker 
universal monovlane, and Fairchild folding wing monoplane. 

Phe Ford was specially redesigned to meet polar conditions. ‘S Weight was 
the first consideration, first, last, and always. . .. By use of a lighter skin we 
saved 235lbs.; by using celluloid instead of glass in the cabin windows, 8olbs. ; 
by omitting cabin trim, 155tbs.; and cabin chairs, o4lbs.”’ 

There are many interesting notes about the aircraft used and the way they 
behaved. Speaking of the first Mghts of the Fairchild, Admiral Byrd remarks: 
‘The ship got off the ice each time very fast--in 15 seconds according to my 


stop watch. . . . We took off at 3.45. Air clear, visibility 50 miles. Within five 
minutes we were looking down on areas never seen before by man... . Our 
compasses began to swing badly... . Half way back to the base the engine 
stooped dead, . . . one of the wine tanks had run dry... . Smith landed with 
scarcely a jar... . Twelve hundred square miles of unknown areas surveyed 
within a few hours—it would have taken foot travellers weeks to learn the same 
things. I do not altogether agree with some of the authors who say that aviation 
can accomplish nothing in the Antarctic I} am more than ever encouraged in 


” 


my belief that it can accomplish a great deal. 

On most of these flight expeditions emergency equipment had to be carried 
in the event of a forced landing. The Fairchild carried no less than 7zoolbs. ot 
such equipment. The navigational cquipment was a sextant, drift indicator, 
sun compass, earth inductor compass, and a large magnetic compass. As long 
as the sun could be seen navigation was comparatively simple. 

To quote again: ‘* The air turned very bumpy. One shock caused us to 
drop 6booft. and the gear in the slane was wildily tossed about when the Ing” 


met a rising column of air. It was like meeting a solid obstacle. 
During the winter months ‘fa hangar made of snow blocks was built about 
the Fairchild, . . . its engine shrouded in a bulky canvas jacket.’’ 
Some idea of the conditions which were faced can be obtained by extracts 
of the loss of the Iokker. 
ioe Secured the plane with ice anchors, . . . the wind rose steadily, and 
the breaking of the tent guys that had been secured to the airplane skis brought 
them tumbling cut of the tent. They found the ship barging up and down and 


frantically began to pile snow blocks on the skis to keep them down. . . . The 
wind died down and they were able to finish the anchorage with some comfort. 
Thea, without warning, the wind rose again, more fiercely than ever. The plane 
xegan to move once more. , . . The difficulty lay in the fact that the plane rested 
on firm ice, and it was hard to get a firm hold on it. . . . When they tried to 
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anchor the left wing, gusts lifted all three men from the ground. . . . Towards 
midnight there was a lull. . . . Balchen (the pilot) worked like a madman, and 
his strength helped to stave off the final blow for hours. . . . The needle on the 
airspeed indicator touched 88 m.p.h.. . . I looked out and saw Larry hanging 
on a rope attached to one of the wing tips. He was blown straight out, like a 
flag... 

‘“* The end came suddenly—a gust, in contrast with which the others were 
breezes, carried away all the lines. The plane burst clear, rose in flight and 
flew backwards for half a mile, then crashed upon the ice, a complete wreck. 
Gould believes the wind reached a velocity of 150 m.p.h. (in gusts), and said 

when it stopped it was so quiet that it hurt.’ ”’ 

One fina] quotation from Byrd’s account of the actual flight to the South 
Pole 

‘* Amundsen was delighted to make 25 miles per day. We had to average 
Go miles per hour to accomplish our mission.’’ 

The italics are the reviewer’s. 

‘* Little America ’’ is a book to read and treasure. 


Handbook of Aeronautics 
Gale and Polden. 25/- net. 

The sub-title of the ‘‘ Handbook of Aeronautics ’’? is ‘* A Compendium of 
the Modern Practice of Aeronautical Engineering, containing over 500 graphs 
and diagrams, tables and formule for the Aeronautical Engineer.”’ 

The book is published with the approval of the Council of the Royal Aero- 
nautical Society, and the President of the Society, Mr. C. R. Fairey, M.B.E., 
F.R.Ae.S., in a foreword, states ‘* The purpose of the ‘ Handbook of Aero- 
nautics ’ is to collect together in as accurate and authoritative a form as possible, 
information which will be of everyday use to the designer and constructor of 
aircraft and the aeronautical engineer. Although the Council cannot accept, as 
such, any responsibility for the handbook, they are nevertheless satisfied that 
every possible effort has been made to produce work which is_ definitely 
authoritative and as accurate as human endeavour can make it, and for this 
reason they have given their approval to the present publication.”’ 

The ** Handbook of Aeronautics ’’ justifies the approval which the Council 
have given to it. It 1s not only a comprehensive work, but one which has all 
the authority and backing of those in aviation who are entitled to command 
respect. 

The Air Ministry have not only been of the greatest possible assistance in 
allowing members of their staff with highly specialised knowledge to preface 
sections of the book, but through them and His Majesty’s Stationery Office the 
editors of the handbook have been able to draw without restriction upon the 
Reports and Memoranda series, the Air Publications and the specifications issued 
by the Directorate of Technical Development (D.T.D.s). The British Engi- 
neering Standards Association have given the same valuable help, and the Council 
of the Royal Aeronautical Society have allowed the editors to quote freely from 
the JOURNAL OF THE RoyaL AERONAUTICAL Society and its other publications. 
Finally, all those aircraft firms who have been approached for particular informa- 
tion have willingly rendered assistance. 

With this firm foundation upon which to build the ‘‘ Handbook of Aero- 
nautics *’ could hardly help becoming a sound structure, but it is not until one 
turns to the actual architects that one realises why the Council of the Roval 
Aeronautical Inspection at the Air Ministry. Here ‘are given the specifications, 
to produce a work which is definitely authoritative.’’ 

The first section of the book deals with Materials and has been prepared 
by Lieut.-Colonel H. W. S. Outram, C.B.E., A.F.R.Ae.S., the Director of 
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Aeronautical Inspection at the Air Ministry. Here are given the specifications, 
weight, strengti, heat treatment, etc., of all materials used in aircraft construc- 
tion, including, of course, lighter-than-air craft, parachutes and accessories, and 
tables of weights, strengths and sizes of wires, ropes, rivets, bolts and nuts, 
tubes, the specific gravity of materials of all kinds and the like. Much of the 
information has been specially compiled for the handbook, and Colonel Outram 
is to be congratulated on the thorough way the subject has been covered. 

The next section deals with the formule and calculations necessary in esti- 
mating the Performance of Aircraft and has been written by Captain R. N. 
Liptrot, O.B.E., A.F.R.Ae.S., of the Directorate of Supply and Research at 
the Air Ministry. Many of the methods used for the calculation of performance 
are published here for the first time. The section occupies no fewer than 80 
pages of the book and it is one of the best and most complete and up-to-date 
summaries of performance methods which has ever been prepared. In it will 
be found the necessary structural weight estimates, drag estimates, resistance 
data, wing data, airscrew data, engine data, etc. There are over fifty curves 
and diagrams in this invaluable section alone of direct use to those calculating 
performance. 

The third section on Aerodynamics, by FE. F. Relf, A.R.C.Sc., F.R.Ae.S., 
Superintendent of the Aerodynamics Department of the National Physical Labora- 
tory, is a book in itself. Here is epitomised all that knowledge of aerodynamics 
which is necessary for the aircraft constructor to understand, and here is given 
all the figures, curves, and characteristics which are normally required. To pick 
out only a few of the headings, the complete characteristics and curves are given 
for all aerofoils in common use, British and foreign, the resistances of struts, 
wires, undercarriages, etc., are given, and the effects of variation of aspect ratio, 
gap, stagger, camber, etc., are covered, and stability and control, in over 120 
pages of concentrated materiai. Mr. Relf is to be heartily congratulated on this 
section. 

The next section on Design and Construction has been prepared by Captain 
J. Laurence Pritchard, the Secretary of the Society. Here will be found the 
formuize required for calculating the strength of aircraft and many tables and 
curves of the strengths of tubes, struts, etc. It is followed by the section of 
Airscrews, by Dr. H. C. Watts, M.B.E., D.Se., Assoc.M.Inst. C.E., F.R.Ae.S., 
who ably covers the ground not covered under Performance, Aerodynamics and 
Engines. 

Section VI deals with Engines. This section is by A. H. R. Fedden, 
M.B.E., F.R.Ae.S., M.-I.Mech.E., the well-known authority, and the data on 
engines collected together in this section appear to be the most comprehensive 
which have as yet been compiled. Detailed particulars of all the principal air- 
craft engines of the world are given in a large number of. tables. Design 
formule are given where possible and the section includes oil, fuel and ignition, 
problems and figures, and the performance and supercharging of engines. 

Mr. R. C. Kemp and Squadron-Leader P. R. Burchell, O.B.E., have written 
Section VII on Air Survey and Photography. Both are experts on the subject 
and here appear not only the essentials of survey and aerial photography, but 
the weight and size of instruments and similar information of importance to the 
designer. 

Mr. C. J. Stewart, O.B.E., F.R.Ae.S., a principal scientific officer at the 
R A.E., and the author of ‘‘ Aircraft Instruments,’’ is responsible for Sections 
VII1 and IX on Aircraft Instruments and Wireless Apparatus. Sizes and 
weights of instruments and apparatus used are given together with details of their 
use, calibration, etc., in a way which leaves little to be desired. 

Meteorology, by Captain F. Entwistle, B.Sc., the Superintendent of the 
Aviation Division and the Meteorological Office at the Air Ministry; and Airship 
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Design, by H. Roxbee Cox, Ph.D., D.I-C., B.Sc., A.F.R.Ae.S., and T. S. D. 
Collins, A.M.I.N.A., are the last two sections of a very remarkable volume. 
Captain Entwistle is well-known as one of the greatest authorities on his subject, 
on which he has lectured before the Society. Dr. Cox won the R.38 Memorial 
Prize in 1928 for his paper on ‘‘ The External Fkorces on an Airship Structure,”’ 
while Mr. Collins was the chief assistant to the late Lieut.-Colonel V. C. 
Richmond, the designer of R.1o1. 

The ‘‘ Handbook of Aeronautics ”’ will, undoubtedly, take the place in avia- 
tion that such well-known pocket books as Molesworth and Kemp take in other 
pranches of engineering. Within its 700 pages has been collected not only all 
that scattered information which has been increasingly difficult to obtain for 
various reasons, but a great mass of new and up-to-date information which has 
hitherto remained undigested. 

The publishers have taken the unusual but extraordinarily wise step of under- 
taking to supply, to those who fill in a form in the handbook, any amendments 
or addenda which may be issued until the next edition, so that:the user of the 
handbook is kept up-to-date always. 

It is only now and then that one reviews a technical aviation book with the 
pleasure one has reviewed the ‘* Handbook of Acronautics,’’ for it is a book 
which can be recommended without any reservation to all engaged in the design 
and construction of aircraft. Experience in the use of the book alone will show 
what additional information should appear in it, as such experience is shown in 
other engineering handbooks. But the foundations are there, solid and enduring. 

Additions there must be to the next edition, e.g., on installation and gliding. 
It will be wise, too, if the editors keep an eye on the user abroad and provide 
curves, tables, and symbols which are so essentially British. 


The Air Weapon 


Vol. I. November, 1783—August, 1914. C. F. Snowden-Gamble. 
Oxford University Press, 12s. 6d. 


Mr. Snowden-Gamble’s book is the first volume of three dealing with the 
growth of British military aeronautics, and if his succeeding volumes reach the 
standard attained by the first, the author will be among those few authors whose 
works are enduring. It is a painstaking standard and the second volume, dealing 
with the war period, will be a test of endurance as well as authorship. Much, 
in fact nearly all, of Vol. I has been published before and the ground has been 
so excellently covered that Mr. Gamble has, to some extent, been gilding the 
iily. But he has done his work with a thoroughness which is commendable, and 
has given such a wealth of reference and thrown so many sidelights on aero- 
nautical history, that the book stands alone. To the casual reader the work is 
almost too documented, but that is definitely a fault on the right side. ‘The book 
is well and interestingly written, and throws a vivid light on the peculiarly 
British attitude towards any new development. It is distinctly not a book to be 
missed, and one looks forward to the next volume from Mr. Gamble’s pen, 
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